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PREFACE. 


The  late  Herbert  H.  Smith,  curator  of  the  Alabama  State 
Museum  of  Natural  History  University,  Alabama,  made  exten- 
sive collections  in  the  Tertiar}^  of  Alabama,  and  at  the  time  of 
his  sudden  and  lamented  death  was  engaged  in  classifying  and 
arranging  his  material.  The  collections  were  made  on  joint  ac- 
count for  the  Carnegie  Museum  of  Pittsburg  and  the  Alabama 
Museum  of  Natural  Histor)^  The  condition  of  the  material 
made  it  necessary  to  go  over  all  of  it,  and  classify  it  for  division 
as  well  as  to  describe  what  was  considered  new.  The  writer  has 
also  added  a few  new  species  from  his  collecting.  It  is  regretted 
that  Mr.  Smith  w^as  not  spared  to  complete  his  labors,  because 
his  ability  in  .specific  determinations  was  almost  unique.  The 
types  of  the  new  species  collected  b}'  him  are  all  in  the  Univer- 
sit3"  Museum.  We  are  indebted  to  Dr.  W.  H.  Dali,  Dr.  Paul 
Bartsch,  Prof.  G.  D.  Harris  and  Dr.  E.  A.  Smith  for  generous 
aid  in  both  specific  and  generic  determinations  of  doubtful  forms. 


New  Eocene  Species  from  Alabama 


BY 

T.  H.  Aldrich 


Mitramorpha  turriculata,  n.  sp.  PI.  i.  Fig.  i. 

Shell  small,  biconic,  whorls  eight,  three  embryonic  and 
smooth,  the  fourth  with  strong  longitudinal  ribs,  which  continue 
over  the  other  whorls,  dying  down  some  on  the  bod}^  whorl. 
Spiral  striae  numerous,  and  impressed,  a strong  double  band  bor- 
dering the  suture,  aperture  narrow,  smooth  within.  Length 
6 mm. 

Locality. — Choctaw  Corner,  Ala.  Woods  Bluff  horizon. 

Type. — My  cabinet. 

Remarks. — This  little  shell  seems  to  be  nearest  to  Mitramor- 
pha ; it  has  a glazed  appearance  ; there  is  some  evidence  of  a 
slight  notch  on  and  above  the  periphery  of  the  body  whorl. 

Turris  (Pleurotoma)  nodoideus,  n.  sp.  PI.  i.  Figs.  2,  3. 

Shell  small,  spire  pointed,  whorls  nine  ; first  four  embryon- 
ic, the  fifth  bearing  longitudinal  ribs  in  part,  and  revolving  lines 
in  part  with  the  ribs  also  present  but  without  the  subsutural  col- 
lar below.  The  sixth,  seventh  and  eighth  whorls  with  the  bor- 
dering part  of  the  ninth  carrying  first,  a subsutural  collar  which 
becomes  doubled  and  thicker  towards  the  body  whorl  and  is 
marked  with  very  numerous  raised  lines  belonging  to  the  fasciole; 
second,  just  below  is  a rather  broad  concave  revolving  space 
reaching  to  the  peripheral  parts  of  the  whorls  carrying  very 
numerous  close  set  semicircular  anal  markings,  these  continue 
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over  the  bod}^  whorl  in  curved  raised  lines  : third,  the  peripher}' 
sometimes  carrying  a couple  of  coarse  lines  followed  below  by 
from  four  to  six  raised  lines,  also  raised  longitudinal  ribs  from 
the  periphery  to  suture.  Body  whorl  with  raised  revolving  lines 
extending  to  the  end  of  the  canal,  carrying  a few  alternating 
ones  below  the  periphery  ; aperture  smooth  within  ; canal  slightly 
rostrate. 

Locality. — Cave  Branch,  6 miles  E.  of  Thomasville,  Ala. 
Woods  Bluff  beds. 

Type. — Ala.  Museum.  University,  Ala. 

Remarks. — This  species  seems  to  differ  in  some  respects  from 
any  heretofore  described,  but  it  may  be  only  a variety"  of  some 
existing  species  like  Turris  de7iticula  Bast.  et.  al.  The  fact  is 
that  the  Woods  Bluff  beds  at  Cave  Branch  contain  so  many  numer- 
ous varieties  that  it  is  almost  impossible  to  locate  them  properh*. 
The  whole  subject  of  species  in  this  family  needs  careful  stud3\ 
The  young  are  often  obtuse,  and  differ  in  shape  and  ornamenta- 
tion from  the  adult  so  that  they  could  be  called  new  species,  and 
pass  muster  while  a series  would  connect  them  all  together.  iVm 
not  prepared  to  go  into  details  but  hope  this  .subject  will  be 
looked  into  by  some  of  our  younger  students.  Some  specimens 
may  be  h>Urids,  and  are  altogether  perplexing.  One  ought  to 
have  authentic  specimens  of  the  described  species  to  even  begin 
the  examination.  All  the  species  of  this  group  from  this  localiW 
seem  somewhat  stunted. 

Turris  specus,  n.  sp.,  PL  i.  P'igs.  4,  5. 

Shell  small,  whorls  probablj^  seven  (the  embr3"onic  tip  is  de- 
fective) first  three  embr3^onic,  then  four  spiral  whorls  ornamented 
with  a strong  subsutural  collar,  then  a slightE^  concave  revolving 
fa.sciolar  space  covering  about  one  fourth  of  the  whorl,  followed 
b3^  a coarse  cancellated  surface  ; the  ribs  cut  b3'  about  four  im- 
pressed revolving  lines  making  a series  of  nodes,  body  whorl  with 
the  same  ornamentation  above  followed  b3"  coarse  revolving  lines 
growing  finer  to  the  ba.se  ; outer  lip  smooth  inside,  columella 
thickened,  base  somewhat  rostrate. 

Locality. — Cave  Branch,  Ala.  Woods  Bluff'  beds. 
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Type. — Ala.  Mus.  of  Nat.  Histor}^  Universit}^  Ala. 
Microdrillia  rostratula  Csy. 

This  species  described  by  Col.  Casey  in  1903  bears  a certain 
resemblance  to  Pleurotoma  insig7iifica  Heilpr.  nanas  Lea) 

and  has  been  referred  to  this  species,  but  specimens  before  me 
show  differences  as  follows  : Col.  Casey  says  the  “body  whorls 
are  about  four  in  number.”  specimens  have  five,  also  in  the 

embryo  there  is  sometimes  but  one  costulate  whorl,  while 
Pleuro.  insignifica  Heilpr.  has  but  three  embryonic  whorls,  all 
smooth,  and  no  costulate  ones.  The  two  species  seem  to  be 
quite  distinct.  The  Texas  form  mentioned  by  Prof.  Harris  is 
probably  the  same  as  Heilprin’s  species. 

Species  to  be  added  to  the  Woods  Bluff  Fauna — 
FROM  Cave  Branch,  Ala. 

Exilia  pergracilis  Con. 

Cylichna  deKayi  Lea. 

Cancellaria  alveata  Con. 

“ costata  Lea. 

Pasithea  guttiila  Lea  (H.  H.  Smith). 

Cancellaria  panones  Harris. 

Ancillaria  subglobosa  Con. 

Levifusus  suteri  Aldr. 

Cajncella  dolita  Con. 

Dj'illia  lonsdalii  Lea. 

Barvea  alatoidea  Aldr. 

Diplodonta  nana  Lea. 

Egerella  subtrig onia  Lea. 

Tellina  leana  Dali. 


Turris  bimoniatus,  n.  sp.  PI.  i.  Fig.  6. 

Shell  small,  whorls  probably  ten,  spire  on  the  t}"pe  partially 
missing.  Another  specimen  shows  four  embr}’onic  smooth 
whorls.  The  four  spiral  whorls  and  part  of  the  fifth  ornamented 
with  curved  sinuosities  covering  the  main  part  of  the  whorls,  a 
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strong  collar  below  the  sutures,  the  balance  showing  a double 
collar  with  a concave  space  between  ; the  whole  of  the  surface 
with  numerous  spiral  raised  lines.  Aperture  about  a third  of 
the  length  of  shell,  lines  on  the  base  have  a tendency  to  alter- 
nate. Length  14  mni. 

Locality. — Cave  Branch,  Ala.  Woods  Bluff  beds. 

Type. — Ala.  Museum,  University,  Ala. 

Remarks. — This  seems  to  combine  the  characteristics  of  two 
or  more  species,  and  if  there  were  only  one  specimen,  could  be 
considered  a variety.  It  seems  to  be  related  to  T.  moniliata 
Heilpr. 

Pleurotoma  (Peratotoma)  Gardner!,  n.  sp.  PI.  i.  Figs.  7,  8. 

Shell  medium,  substance  rather  thin,  broadly  conic  ; whorls 
nine  to  ten,  embr3^onic  ones  four  in  number,  the  spire  ver}^  small, 
but  the  whorls  rapidlj^  expanding,  the  permanent  whorls  profuse- 
ly ornamented  with  both  longitudinal  and  spiral  raised  lines,  the 
peripheral  part  and  below  carrying  nodes  while  the  spirals  are 
alternate  in  size  and  thickness.  Body  whorl  large,  shouldered, 
profusel}^  ornamented,  the  spirals  nodular  ; just  below  the  suture 
there  are  a couple  coarser  than  the  others  and  also  at  base  ; aper- 
ture half  the  length  of  the  shell,  smooth  within,  inner  lip  with  a 
thin  callus  ; canal  recurved  and  slightly  spatulate.  Length 
21  mm. 

Locality. — Pugh’s  branch  of  Satilpa  Creek,  Ala.,  Gosport 
Sand. 

Type. — Ala.  Museum  of  Nat.  History,  University,  Ala. 

Remarks. — This  species  is  on  the  borderland  between  Fusus, 
Strepsidura  and  Pleurotofna.  It  is  very  close  to  PI.  heilprini, 
nobis  from  Jackson,  Miss.  The  largest  specimen  is  25  mm.  in 
length.  The  slit  is  not  pronounced.  Named  in  honor  of  Miss 
Julia  A.  Gardner  of  the  National  Museum. 

Odostomia  (Evalea)  Bartschi,  n.  sp.  PI.  i.  Fig.  9. 

Shell  small,  whorls  six,  spire  almost  totally  immersed,  shell 
rather  rapidly  expanding.  Basal  whorl  large,  suture  deep,  aper- 
ture oblong.  One  strong,  straight  fold  on  the  columella  placed 
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centrally;  umbilicus  open,  inner  lip  somewhat  recurved  at  base. 
Surface  not  smooth,  carrying  microscopic  incised  spiral  lines. 
Length  3 mm. 

Locality. — Found  at  both  Gregg’s  and  Bell’s  Landings. 
Type. — From  Bell’s  Ldg.  In  the  Ala.  Museum. 

Turbonllla  (Ptycheulimella)  clinensis,  n.  sp.  PI.  i.  Fig.  10. 

Shell  small,  narrow,  whorls  eight,  two  embr3’onic,  the  next 
three  longitudinall}^  striated,  balance  smooth.  Spire  blunt, 
suture  distinct,  aperture  small.  Outer  lip  smooth  within,  inner 
lip  with  a strong  fold  curving  up  into  the  aperture  and  bordering 
the  base.  Length  3+  mm. 

Locality. — Gregg’s  Landing,  Ala. 

Type. — Alabama  Museum,  University,  Ala. 

Remarks. — Seems  to  be  a distinct  species.  There  are  three 
other  species  of  Turbojiilla  in  the  State  Collection  but  too  imper- 
fect to  warrant  description. 

Turbonllla  (Cingulina)  tuscahomensts,  n.  sp.  PI.  i.  Fig.  n. 

Shell  small,  whorls  nine,  the  first  three  embryonic  ; apex 
small,  the  fourth  and  fifth  whorls  with  raised  spirals,  balance 
carr3ung  five  strong  spirals,  and  somewhat  cancellated  ; suture 
deeply  impressed.  The  space  above  the  first  or  lowest  spiral 
slightly  wider  than  between  the  other  four.  Aperture  broadh^ 
ovate  ; inner  lip  slightL^  reflected  ; base  slightly  spatulate. 
Length  4 mm.  Figured  specimen  from  Bell’s  Ldg. 

Locality. — Both  Gregg’s  and  Bell’s  Ldg.,  Alabama. 

Type. — Alabama  Museum  of  Nat.  Histor3^ 

Remarks. — Looks  like  a Bitthim. 

Turbonllla  (Ptycheulimella)  tardlusculus,  n.  sp.  PI.  i.  Fig.  12. 

Shell  with  nine  whorls,  the  first  two  embryonic,  the  balance 
smooth  and  of  a dull  brown  color,  substance  of  shell  rather  solid, 
suture  lightly  impressed,  banded  below.  Aperture  small,  inner 
lip  reflected  at  base,  imperforate  ; no  fold  showing  on  the  col- 
umella. Two  specimens  found.  Length  4^  mm. 

Locality. — Cave  Branch,  Ala.  Woods  bluff  beds. 

Type. — My  collection. 
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Pyramidella  (Iphiana)  anitaAld. 

The  Nautilus,  Vol.  XXI,  No.  i,  p.  9,  PI.  i.  Fig.  12,  May,  1907. 

This  species  was  described  as  a Turbonilla,  but  is  now  put 
into  the  PyramidellidcB  by  Dr.  Bartsch. 

Pyramidella  (Syrnola)  mitchelliana  Aldr. 

Bull,  of  American  Paleontology,  No.  22,  P.  8,  PI.  5,  Fig.  3,  1911. 

Is  also  removed  from  Turboyiilla. 

The  Ala.  Museum  has  a number  of  new  forms  of  small  spe- 
cies, collected  by  Mr.  Herbert  A.  Smith  which  are  described 
herein.  They  have  been  submitted  to  Dr.  Bartsch  who  has  kind- 
ly indicated  their  generic  position. 

Pyramidella  (Iphiana)  obtusoides,  n.  .sp.  PI.  i.  Fig.  13. 

Shell  small,  with  four  whorls  capped  by  two  embryonic  ones 
turned  abruptly  to  the  back  side  of  shell  and  partially  immersed. 
The  specimens,  three  in  number,  have  a dull  surface,  apparently 
smooth,  but  under  a glass  numerous  spiral  lines  are  seen. 
Suture  not  deeply  impressed  ; aperture  oblong-ovate  ; outer  lip 
sharp,  smooth  within  ; inner  lip  reflected,  somewhat  twisted, 
carrying  a single  small  tooth.  Length  3)4  mm. 

Locality. — Found  at  both  Gregg’s  and  Bell’s  Landings,  Ala. 
River,  Ala. 

Type. — Ala.  Museum  of  Natural  History. 

Remarks. — A short,  dull-looking  species.  " 

Epitonium  munistriatum,  n.  sp.  PI.  i.  Figs.  14,  15. 

Shell  small,  aciculate  whorls,  probably  10  or  more.  Embr}^- 
onic  ones  three  in  number,  apex  pointed  ; the  next  two  or  three 
with  longitudinals  only,  balance  cancellated.  Whorls  rounded, 
suture  deep.  Spirals  5 to  7,  rather  coarse,  ribs  raised  with  con- 
cave spaces  between,  base  with  smaller  alternate  spirals  between 
the  primaries  ; intersections  pointed.  The  base  of  this  species 
(15)  is  in  the  Museum  from  Gregg’s  Landing,  Ala.  The  other 
.specimen  is  from  Woods  Bluff,  Ala.  The  aperture  shows  a 
a thickened  inner  lip  where  it  joins  the  base,  also  a thin  callus. 
Locality. — As  above. 

Type — Ala.  Museum  of  Nat.  History. 
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Epitonium  multillniferum,  n.  sp.  PI.  i.  Fig.  i6. 

All  the  specimens  are  fragmentary,  but  well  marked.  Em- 
bryonic whorls  missing  ; suture  distinct.  Ribs  on  bod}"  whorl 
34  in  number,  extending  over  the  base,  much  weaker  there  ; 
very  numerous  close  set  spiral  lines  between  the  ribs.  Aperture 
round,  inner  lip  thickened,  no  umbilicus. 

Locality.  — Cave  Branch,  Ala.  Woods  Bluff  beds. 

Type. — My  cabinet. 

Remarks. — This  is  a distinct  species  and  it  deserves  differen- 
tiation from  the  other  forms.  The  figure  given  by  Prof.  Harris 
in  Bull.  Am.  Paleontology,  No.  ii,  PI.  12,  Fig.  8,  is  probably  a 
young  example  of  this  species.  The  sides  are  more  nearly  par- 
allel than  in  most  Epitonmms. 

Epitonium  subacutum,  n.  sp.  PI.  i.  Figs.  17,  18. 

Shell  thin,  narrowly  acute,  whorls  12.  The  first  five  are  em- 
bryonic and  smooth  ; the  balance  spirally  striated  ; cancellated. 
The  vertical  ribs  on  the  body  whorl  about  twenty-six  in  number, 
curving  into  the  umbilicus.  They  are  thin  or  acute  ; the  pri- 
mary spirals  about  ten  in  number  with  finer  alternate  lines  be- 
tween ; inner  lip  with  a slight  callus.  Length  10  mm. 

Locality. — Cave  Branch,  Ala.  Woods  Bluff  beds. 

Type. — In  Ala.  Museum.  One  specimen  shows  the  base  and 
the  other  the  embryonic  shell. 

Teinostoma  subangulata  Mr.  var.  Smithii,  n.  var.  PI.  i.  Figs.  19,  20. 

Shell  small,  flattened  above,  rounded  below  ; umbilicus  not 
large  ; a callus  on  the  base  which  enters  the  umbilicus  and  con- 
tinues within.  Bordering  the  suture  is  an  appressed  area  raised 
above  the  whorls  ; surface  above  with  numerous  close  set  revolv- 
ing lines  ; periphery  smooth  with  a few  revolving  lines  below. 
Aperture  circular  ; outer  lip  somewhat  thickened  ; lines  of 
growth  perceptible  ; interior  somewhat  pearly.  Diameter  8 mm. 

Locality. — Bell’s  Landing,  Ala. 

Type. — Ala.  Museum  of  Natural  History. 

Remarks. — Very  much  larger  than  the  type  of  T.  siibajigii- 
lata  Mr.  Looks  very  much  like  a land  shell.  It  differs  some- 
what from  Meyer’s  species  in  the  shape  of  the  aperture. 
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Teinostoma  reguiaris,  n.  sp.  PI.  i.  Figs.  21-2. 

Shell  small  but  larger  than  the  ordinary  species  of  this 
genus  ; whorls  five,  depressed  above  ; periphery  rounded  ; sur- 
face covered  with  fine  lines  which  are  crossed  with  lines  of 
growth.  Under  a glass  the  intersections  give  the  surface  a 
beaded  appearance  ; a depressed  space  just  below  the  suture. 
The  base  has  coarser  lines  with  a smooth  space  around  the  um- 
bilicus which  is  open  ; aperture  oval.  Diameter  4 mm. 

Locality. — Pugh’s  Branch  of  Satilpa  Creek,  Clark  Co.,  Ala. 
Gosport  Sand. 

Type. — Ala.  Museum  at  University,  Ala. 

Remarks. — This  little  shell  may  possibl}^  belong  to  the  sub- 
genus Omphalius  of  Chlorostoma  but  it  seems  closer  to  Tehios- 
toma. 

Anciilopsis  Tuomoyi,  n.  sp.  PI.  i.  Figs.  23,  24, 

Shell  solid,  thick,  oblong,  smooth  and  shining  ; whorls  5-6  ; 
spire  rather  pointed  ; the  first  four  whorls  small,  the  others  rap- 
idly increasing  ; a swollen  callus  reaching  above  the  body  whorl 
and  also  covering  the  front  of  this  whorl  and  lapping  over  the 
back  of  this  whorl.  A deep  suture  reaches  the  aperture  where 
it  is  rather  wide  ; a few  irregular  lines  of  growth  are  visible  ; 
aperture  about  three-fourths  the  length  of  the  shell,  oblong-ovate; 
columella  smooth,  concave.  The  basal  groove  shows  strongly  at 
base,  but  only  showing  a short  distance  up  where  it  is  covered  by 
the  enamel.  Length  28  mm  ; breadth  21  mm. 

Locality. — Bell’s  Landing,  lower  bed,  also  one  example  from 
Gregg’s  Landing,  Ala.  The  lower  bed  at  Bell’s  Landing  is  the 
same  bed  as  at  Gregg’s  Ldg.  Type  from  Bell’s  Landing,  lower 
bed. 

Type. — Ala.  Museum  of  Nat.  Histor}^ 

Remarks. — This  species  resembles  MacroJi  in  some  respects 
but  is  evidently  an  Anciilopsis. 

Nassa  pleona,  n.  sp.  PI.  i.  Figs.  25,  26. 

Shell  small,  nuclear  whorls  broken  off.  Four  remaining 
whorls  carry  longitudinal  ribs  that  are  crossed  b}"  two  spirals. 
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nodular  at  intersections.  Two  close  set  spirals  border  the  suture 
above  and  below  same  ; suture  channelled  ; the  last  whorl  car- 
ries about  10  widely  spaced  spirals,  raised  and  nodular  with  con- 
cave spaces  between.  Outer  lip  thickened  with  the  spirals  ex- 
tending over  same,  denticulated  ; inner  lip  enameled  with  the 
spirals  showing  through  the  same.  Canal  ver}’  short  ending  in 
a semicircular  opening.  Length  12+  mm.  Two  specimens  ob- 
tained. 

Locality. — Lisbon,  Ala. 

Type.  — My  cabinet. 

Olivella  semilignitica,  n.  sp.  PE  i.  Figs.  27,  28. 

Shell  small,  whorls  six,  four  smooth  ; the  fourth  and  subse- 
quent ones  bounded  by  a raised  band  just  below  the  suture  ; apex 
blunt,  body  whorl  showing  impressed  lines  of  growth  ; aperture 
as  in  the  genus.  Length  5^  mm. 

Locality. — Clark  County,  Ala.  Woods  Bluff  horizon. 

Type.  —A\2l.  Museum  of  Nat.  History. 

Remarks. — The  sutural  callosit)"  pronounced  on  the  last 
whorl  only.  Differs  from  O.  mediavia  Harris  in  being  smaller, 
more  blunt,  with  fewer  folds  on  the  columella,  and  by  a raised 
sutural  band. 

Gilbertia  estellensis,  n.  sp.  PE  2.  Figs.  6,  7. 

Shell  globular,  whorls  three  ; the  first  embr3^onic  ; the  sec- 
ond spirally  striated  but  very  narrow  ; the  third  very  globose 
and  spirally  striated  ; outer  lip  thickened  and  broadly  reflected  ; 
a single  tooth  projecting  into  the  aperture  from  it  ; inner  lip 
thickened  with  a broad  spatulate  tooth  above,  and  two  prominent 
teeth  near  the  base  ; the  outer  lip  partially  covering  the  second 
whorl.  Under  a glass  the  striae  show  that  the>^  are  pitted  as  in 
ActcEon.  Height  2^  mm.  ; breadth  2 mm. 

L.ocality. — Sucarnoochee  beds,  3 miles  south  of  Estella,  Ala. 

Type. — Ala.  State  Museum,  University,  Ala. 

Cancellaria  Gilbert!,  n.  sp.  PE  i.  Fig.  29. 

Shell  with  seven  whorls  remaining  ; the  spire  is  damaged  ; 
cancellated  ; suture  deeply  impressed  and  constricted,  especially 
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on  the  lower  whorls.  Below  the  suture  is  a raised  cord  marked 
with  a spiral  line  upon  the  lower  whorls  ; above  the  suture  is  a 
wider  space  bounded  by  strong  raised  spirals  with  other  raised 
spirals  above.  Body  whorl  expanded  with  a strong  spiral  at  the 
periphery  ; those  above  this  are  close  together,  those  below  al- 
ternated with  a finer  spiral  ; lines  of  growth  show  on  body  whorl 
reversing  near  the  base  ; aperture  oblong-ovate,  the  spiral  lines 
rounding  into  same  ; columella  with  two  folds  ; shell  has  a small 
umbilicus.  Labrum  lirate  within.  Length  9 mm.;  breadth  4 mm. 

Locality. — Gregg’s  Ldg.,  Ala.  River,  Ala. 

Type. — Ala.  Museum  of  Nat.  History. 

Re?narks. — Only  one  specimen  found.  This  species  has 
many  of  the  characters  of  Admete. 

Ovula  regularoidea,  n.  sp.  PI.  i.  Fig.  30. 

Shell  small,  elongate  ; both  anterior  and  posterior  with  fine 
revolving  lines  ; main  body  of  shell  smooth  ; outer  lip  thickened 
and  crenulated  from  beak  to  base  ; inner  lip  also  crenulated  its 
whole  length  ; a heavy  callus  on  the  outer  surface  of  the  col- 
umella at  the  posterior  end  with  the  canal  extending  beyond  the 
callus.  On  the  smaller  of  the  two  specimens  before  me  there  are 
fine  revolving  lines  half  way  down  from  the  posterior  ; aperture 
narrow,  expanding  back  of  the  anterior  canal  ; ends  somew^hat 
flattened.  Length  of  largest  specimen  14  mm. 

Locality. — Bell’s  Landing  marl,  Ala.  River,  Ala. 

Type. — Ala.  Museum  of  Nat.  History. 

Cypraea  estellensis,  n.  sp.  PI.  2.  Fig.  i. 

Shell  small  ; rotund  ; smooth  ; aperture  narrow  ; outer  lip 
curving  into  the  apex  which  is  open.  Length  12  mm.  Breadth 
10  mm. 

Locality. — Sucarnoochee  beds,  Pursley  Creek,  Wilcox  Co., 

Ala. 

Type. — Ala.  State  Museum. 

Remarks. — This  specimen  has  only  preserved  the  shell  in 
part  but  the  interior  is  hard  rock  and  gives  the  form  quite  accur- 
ately. The  aperture  is  all  filled  with  matrix,  hiding  the  denti- 
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tion.  Prof.  Harris  mentions  finding  one  species  at  Fort  Gaines 
on  the  Chattahoochee  and  another  (which  is  probably  the  one 
subsequent!}"  de.scribed  mile  north  of  Ripley,  Miss. ) They 
are  figured  and  named  as  they  seem  to  be  rare  and  peculiar  to 
this  horizon. 

Cypraea  sp.  ? PI.  2.  Figs.  2,  3. 

Shell  small  ; surface  smooth  ; basal  callus  extending  par- 
tially over  the  sides  ; outer  lip  expanded  ; extremities  somewhat 
pointed.  One  fragment  shows  the  dentition,  consisting  of  over 
20  small  teeth  on  the  inner  lip.  Length  of  the  larger  fragment 
15  mm. 

Locality. — Sucarnoochee  beds,  one  and  three  miles  south  of 
Estella,  Ala.  on  Pursley  Creek. 

Types. — Ala.  Museum  of  Nat.  History. 

Seems  to  be  rather  close  to  CyprcEa  SmitJii  nobis  from 
Gregg’s  Ldg.,  Ala. 

Siphonalia  quadrillneata,  n.  sp.  PI.  2.  Pigs.  4,  5. 

Shell  resembling  the  Fiisus  s'ubscalarmus  Heilpr.  Whorls 
eight,  two  embr3"onic,  the  balance  more  or  less  cancellated  ; 
longitudinal  costae  sornevdiat  rounded;  spiral  striae  very  numer- 
ous, four  fine  ones  between  a coarser  line  ; the  volutions  are  ap- 
]:>ressed  at  the  suture  ; the  spiral  striae  cross  over  the  costae  and 
the  coanse  lines  make  nodes  of  intersections  ; canal  reflected  and 
twisted  : the  outer  lip  on  the  type  is  broken  awa}^  but  appears  to 
have  been  smooth  internally  ; inner  lip  somewhat  thickened. 
Length  17  mm. 

Locality.— VwglLs  Branch  of  Satilpa  Creek,  Clark  Co.,  Ala. 
Gosport  Sand. 

Type. — In  Ala.  Museum,  University  Ala. 

Rema^'k. — One  is  rather  rash  to  attempt  anew  form  herewith 
but  the  surface  ornamentation  is  peculiar  and  seems  to  be  new. 

Cerithiopsis  estellensis,  n.  sp.  Pl.  2.  Fig.  10. 

Shell  minute  ; whorls  eleven  or  more,  the  first  two  smooth, 
the  next  two  with  raised  ribs  ; the  balance  showing  two  strong, 
heavily  beaded  spirals  on  the  peripheral  part  of  each  whorl  with 
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a third  spiral  much  finer  just  below  the  suture  ; one  or  more 
whorls  are  missing  from  the  basal  part. 

Length  3 mm. 

Locality. — Sucarnoochee  clays,  near  Estella,  Ala. 

Type. — In  Ala.  Museum  at  University,  Ala. 

Laevibuccinum  (Euryochetus  ?)  harrisi,  n.  sp.  PI.  2,  Figs.  7-9. 

Shell  small  ; whorls  eight,  three  smooth,  the  other  five  be- 
low jWith  close-set  raised  lines  ; outer  lip  smooth,  slighth^  in- 
curved ; inner  lip  with  a callus,  thicker  and  slightly  raised  on  the 
canal,  which  is  short,  rather  wide  ; shell  somewhat  truncated  an- 
teriorly ; suture  distinct.  Length  of  largest  specimen  mm. 

Locality. — Cave  Branch,  Ala.,  about  6 miles  east  of  Thomas- 
ville,  Ala.  Woods  Bluff  beds. 

Type. — Ala.  Museum  of  Nat.  Hist.,  University,  Ala. 

Remarks. — This  shell  is  quite  fragile,  the  body  whorl  break- 
ing away  from  the  spire.  Prof.  Harris  figured  the  spire  of  this 
species  A esopus  erectus  (Proc.  Acad.  Nat.  Sciences,  Phila., 

1896,  p.  476,  pi.  21,  fig.  3),  which  it  resembles,  but  later  on 
states  it  is  not  the  same.  The  Ala.  Museum  has  three  specimens, 
and  there  are  two  broken  ones  in  my  cabinet. 

Type. — Ala.  Museum  of  Nat.  History,  University,  Ala. 

TENUIACT/EOM,  n.  g. 

Shell  resembling  Actceon  but  much  more  slender  ; whorls 
nine  ; aperture  small,  spire  turned  to  the  left  and  partially  im- 
mersed ; suture  deep  ; columella  with  one  fold  ; surface  with 
numerous  incised  revolving  lines. 

Tenuiactaeon  pertenuis,  n.  sp.  PI.  2,  Fig.  10. 

Shell  small,  slender  ; whorls  9 ; surface  with  numerous  re- 
volving incised  lines,  stronger  at  base  but  almost  disappearing  at 
the  shoulder  of  bod}^  whorl  ; then  just  below  the  suture  showing 
two  or  three  stronger  ones  ; apex  rounded  and  turned  to  the  left, 
partially  immersed  ; outer  lip  .somewhat  incurved  ; base  round- 
ed ; columella  with  one  strong  fold  ; the  inner  lip  reflected  over 
the  bod}^  whorl  ; suture  deep,  giving  each  whorl  the  appearance 
of  being  in.serted  into  the  next  succeeding  one.  Length  13  mm.  ; 
breadth  of  body  whorl  4 mm.  ; aperture  5 mm. 
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Locality. — Gregg’s  Ldg.  marl  at  Bell’s  Ldg.  and  Gregg’s 
Ldg.,  Ala.  River,  Ala. 

Type. — Ala.  State  Musenm  at  University,  Ala. 

Teredo  ringens,  n.  sp.  Pi.  2.  Fig.  12. 

Shell  substance  thin,  closed  at  the  larger  end  like  Kuphiis  ; 
body  of  shell  with  raised,  rather  acute  rings  parallel  to  each 
other,  and  virtuall}^  at  right  angles  to  the  longer  diameter. 
Other  fragments  are  not  so  stongly  marked.  Length  of  type 
specimen  37  mm.  Average  breadth  5 mm. 

Locality. — Sucarnochee  clay  bed,  3 miles  south  of  Estelle, 

Ala. 

Type. — Alabama  Museum,  University,  Ala. 

Tellina  estellensis,  n.  sp.  Pi.  2.  Figs.  13,  14- 

Shell  small,  exceed! gly  thin,  exterior  smooth,  except  fine 
growth  lines  ; these  are  stronger  near  the  ventral  margin  ; in- 
equilateral ; right  valve  with  small  laterals,  larger  in  the  oppo- 
site valve  ; pallial  sinus  large,  rounded  ; anterior  somewhat 
pointed  ; posterior  rounded.  Length  13-15  mm.  ; height  9-11  mm. 
Locality, — Sucarnochee  beds,  near  Estelle,  Ala. 

Type. — Ala.  Museum  of  Nat.  Histor}^  University,  Ala. 
Temarks. — This  species  is  the  same  figured  by  Prof.  Harris 
(Bulletins  Am.  Pal.,  Vol.  i,  p.  182)  as  a cast.  It  is  rather  com- 
mon but  so  very  fragile  it  was  almost  impossible  to  procure  a per- 
fect example. 

Tellina  cynoglossa  Dali. 

This  is  the  common  species  in  the  Woods  Bluff  beds.  It 
seems  to  be  only  a variety  of  Tellina  subtriangularis  Aldr.,  which 
was  described  from  half  grown  specimens,  which  is  more  regu- 
larly rounded  posteriorly  and  also  lacks  the  fold  seen  in  older 
specimens.  The  full  grown  examples  from  Woods  Bluff  on  the 
Tombigbee  River  measure  as  much  as  25  mm.  in  length 

Tellina  bellslana,  n.  sp.  PI.  2.  Figs.  15,  16. 

Shell  large,  fiat,  thin  ; nearly  equilateral  ; surface  faintly 
concentrically  striate  ; lines  growing  coarser  on  the  anterior  end  ; 


i8 


BulIvETin  37 


i8 


beaks  very  small  ; the  dorsal  area  strongly  bent,  pallial  area  gib- 
bous ; teeth  normal.  Height  about  24  mm. 

Locality. — Both  Gregg’s  and  Bell’s  Landings,  Ala.  River, 

Ala. 

Type. — Ala.  Museum  of  Nat.  Hist. 

Remarks. — One  example  in  the  Carnegie  Museum.  The 
type  is  broken  some,  shell  thin  for  its  size. 

Tellina  semrrotunda,  n.  sp.  PI.  2.  Fig.  17. 

Shell  medium  ; nearly  equilateral  ; anterior  somewhat 
pointed  ; surface  smooth,  except  lines  of  growth  irregularl)^ 
spaced  ; a slightly  depressed  area  extending  from  beak  to  base 
behind  the  anterior  fold.  Cicatrices  rather  large,  are  well 
marked  ; pallial  area  large  ; cardinals  bifid.  Length  16  mm.  ; 
height  9 mm. 

Locality. — Both  Gregg’s  and  Bell’s  Ldg.,  Ala.  River,  Ala. 
Type. — Ala.  Museum  of  Natural  History. 

Tellina  semipapyria,  n.  sp.  PI.  2.  Fig.  18. 

Shell  medium,  resembling  Tellina  semirotunda  nobis  ; sur- 
face smooth  except  growth  lines  ; pallial  sinus  large,  partially 
confluent  with  the  pallial  line  ; only  left  valve  known. 

Locality. — Jackson’s  Rockhouse  branch.  Woods  Bluff  beds. 
Ala.  Length  23  mm.  ; height  9mm. 

Type. — Ala.  Museum  of  Nat.  History. 

Re77ia7Ls. — Bears  a strong  resemblance  to  the  Claibornian 
species  Tellina  papyria  Con.  but  is  somewhat  more  rotund. 

Semele  langdoniana,  n.  sp.  PI.  2.  Figs.  19,  20. 

Shell  oblong,  oval  ; surface  practically  smooth,  showing 
very  fine  lines  that  are  coarser  on  the  umbonal  slope  ; some  spec- 
imens show  also  fine  radial  lines  reaching  to  the  ventral  margin  ; 
posterior  shortest ; ventral  margin  entire  ; pallial  sinus  profound. 
Shell  looks  like  a Tellma  externally.  Length  of  largest  speci- 
men is  about  27  mm. 

Locality. — Bell’s  Landing,  Monroe  Co.,  Ala.  River,  Ala. 
Type. — (Left  valve)  Ala.  Museum,  University  Ala. 

Re77iarks. — There  are  several  fragmentar}^  specimens  in  the 
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lot.  This  vSpecies  is  named  after  the  late  Dr.  W.  Langdon,  an 
Assistant  State  Geologist  of  Alabama  and  the  discoverer  of  the 
Floridian  Miocene. 

Semele  monroensis,  n.  sp.  PI.  2.  Figs.  21,  22. 

Shell  small,  rather  flat  ; one  right  valve  only  in  the  collec- 
tion ; umbonal  slope  strongly  bent  ; surface  smooth  above  with 
several  widely  spaced  lines  towards  the  ventral  margin  ; hinge 
stout  ; ligament  long  for  the  genus  ; the  umbonal  slope  marked 
interiorly  by  a few  radial  lines.  Length  5 mm. 

Locality, — Bell’s  Landing,  Ala.  River,  Ala. 

Type. — Ala.  Museum  of  Nat.  History. 

Remarks. — The  specimen  described  is  quite  young  but  dis- 
tinct. Looks  like  a Meretrix  in  shape  and  ornamentation. 

Lucina  primoidea,  n.  sp.  PI.  2.  Figs.  23,  24. 

Shell  with  man}^  raised  lines  ; beaks  recurved,  higher  than 
long.  This  species  is  figured  because  it  is  from  an  horizon  close 
to  the  Cretaceous  and  is  doubtless  an  ancestral  form  of  Lucina 
cornuta  Conr.  of  the  Claibornian.  The  interior  is  not  accessible. 

Locality. — Black  Bluff,  Tombigbee  River,  Ala.,  about  20  feet 
above  the  base. 

Type. — My  collection. 

Martesia  recurva,  n.  sp.  PI.  2.  Figs.  25,  26. 

Shell  small,  short,  rotund  ; with  two  accessory  plates  just 
forward  of  the  umbones  ; groove  running  nearlj^  vertical  from 
beaks  to  base  and  strongly  marked  ; concentric  striae  strongly 
marked  on  the  posterior  end,  bending  abruptly  at  the  groove  and 
thence  running  up  behind  the  umbones  and  under  the  accessory 
plates  ; the  anterior  end  rounded  and  smooth  ; cardinal  margin 
bordered  with  a thickened  and  raised  process.  Length  8 mm.  ; 
height  4^  mm. 

Locality. — Fleming’s  Mill,  Ala.,  on  Pea  River.  Nanafalia 
beds. 

Type. — My  collection. 

Re^narks. — This  species  is  more  obtuse  than  the  usual  forms. 
Three  examples  found.  The  interior  is  not  accessible. 
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Rochefortia  minuta,  n.  sp.  PI.  2.  Figs.  27,  28 

Shell,  small,  ovate  ; nearly  equilateral  ; periostracum  still 
adherent,  surface  shov/ing  a few  incremental  lines  ; beaks  point- 
ed, with  a resiliary  pit  underneath  with  short  lamellae  on  each 
side,  the  posterior  one  the  longest  ; muscular  scar  slightl}’  im- 
pressed ; the  right  valve  has  a space  for  the  left  lateral  ; pallial 
line  simple.  Resembles  somewhat  Rochefortia  Stimpsoni  Dali. 
The  space  in  our  specimen  under  the  beak  looks  as  though  it  had 
been  excavated  out  of  the  dorsal  side,  but  such  is  not  really  the 
case.  Prof.  W.  PI.  Dali  has  examined  this  specimen,  and  veri- 
fied its  generic  position.  Am  greatly  indebted  to  him  in  a num- 
ber of  cases.  Length  3 mm.  ; height  2 mm. 

Locality. — Bell’s  Ldg.,  Alabama  River,  Ala. 

Type. — Ala.  Museum. 

Montacuta  bicuspidata,  n.  sp.  PI.  2.  Figs.  29,  30. 

Shell  minute,  oblong-ovate  ; surface  with  incremental  lines  ; 
beaks  carrying  the  prodissoconch,  nearly  central  ; viewing  the 
shell  from  the  outside  and  above,  it  shows  two  tooth-like  projec- 
tions, one  on  each  side  of  the  beak,  rising  from  the  dorsal  mar- 
gin and  another  shorter  one  which  does  not  show  like  the  two 
first  mentioned  ; ends  rounded  ; base  arcuate  ; hinge  with  a small 
subtrigonal  tooth  and  also  a space  for  a lateral  in  the  other  valve. 
Pallial  line  simple  ; adductors  distinct  but  not  deep.  Length  2^ 
mm  ; height  2 mm. 

Locality. — Bell’s  Ldg.,  Ala. 

Type. — Ala.  Mus.  of  Nat.  History,  University,  Ala. 

Basterotia  ? prima,  n.  sp.  PI.  3.  Figs,  i,  2,  3. 

Shell  small  ; valves  rather  thick  ; subquadrangular  ; beaks 
subterminal  ; shell  profoundly  gaping  at  the  anterior  ventral 
part  ; a depressed  space  running  from  umbo  to  ventral  margin  ; 
surface  nearly  smooth,  showing  growth  lines  which  also  show  in 
the  interior.  Anterior  adductor  scar  deep,  with  a raised 
border  buttressed  to  hinge  plate  ; posterior  scar  slightly  im- 
pressed, pear-shaped  and  both  rather  large  for  the  size  of  shell  ; 
one  cardinal  tooth  in  right  valve,  corresponding  to  a deep  socket 
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in  the  other  ; a longer  tooth  below.  Three  single  valves  in  the 
collection.  Length  8 mm.  ; height  about  7 mm. 

Locality. — Gregg’s  and  Bell’s  Landings,  Ala.  River,  Ala. 

Type. — In  Ala.  Museum. 

Remarks. — This  species  is  doubtfully  placed  in  Ba^sterotia  ; 
the  large  gap  suggests  an  attachment  to  some  other  form,  but  is 
not  irregular.  Prof.  Dali  has  kindl}^  examined  it,  and  suggests 
that  it  might  be  commensal. 

Saxicaveilaalabamensis,  n.  sp.  PI.  3.  Figs.  4,  5. 

Shell  inequivalve  ; thin  ; posterior  much  broader  than  the 
anterior  ; outer  surface  showing  irregular  lines  of  growth, 
stronger  over  the  umbonal  slope  ; an  upright  cardinal  tooth 
directly  under  the  umbo,  with  a short  lateral  on  posterior  side  in 
the  right  valve  ; anterior  muscular  impression  distinct  ; pallial 
line  faint.  Only  one  valve  in  the  collection.  Length  6 mm.  ; 
height  4^  mm. 

Locality. — Bell’s  Landing,  Monroe  Co.,  Ala. 

Type. — In  Ala.  Museum. 

A^ontacuta  Herbert!,  n.  sp.  PI.  3.  Figs.  6,  7. 

Shell  small  ; inequilateral  ; dorsal  and  ventral  margins 
rounded  ; each  end  rather  blunt  ; the  posterior  somewhat 
angulated  ; surface  smooth  with  very  fine  concentric  striations, 
and  a few  lines  of  growth  near  the  ventral  margin  ; shell  inflat- 
ed ; cardinals  feeble,  showing  in  left  valve  only  ; beaks  low, 
rather  pointed,  a small  buttress  under  them.  Length  9 mm  ; 
height  byiz  mm. 

Locality. — Cave  Branch,  Ala. 

Type. — Ala.  Museum  of  Nat.  Historj^ 

Remarks. — One  valve  in  my  collection.  Named  in  honor  of 
the  late  Herbert  H.  Smith. 

Ervilia  lignitica,  n.  sp.  PI.  3.  Figs.  8,  9. 

Shell  small,  inflated  ; nearl}^  inequilateral  ; rather  solid  ; 
the  posterior  slightly  longer  than  the  anterior  ; both  ends  round- 
ed ; surface  carrying  a few  irregularly  spaced  grooves  of  growth; 
interior  polished,  shining  ; pallial  sinus  small,  not  reaching  to 
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center  ; umbones  small,  dentition  as  in  the  genus  with  short  and 
strong  teeth.  Length  6 mm.  ; height  3^  mm. 

Locality. — Both  Gregg’s  and  Bell’s  Landing  beds,  Ala. 
River,  Ala. 

Type. — Ala.  Museum  of  Nat.  History,  Universit}^  Ala. 
Remarks. — This  species  has  a strong  resemblance  to  Ervilia 
polita  Dali  from  the  Floridian  Pliocene.  The  young  seem  to  be 
higher  in  proportion  to  their  length  than  the  full  grown  speci- 
mens. 

Panopea  bellsensis,  n.  sp.  PI.  3.  Figs.  10,  ii. 

Shell  rather  large,  thin,  with  a brown  epidermis  ; lines  of 
growth  irregularly  spaced  ; shell  compressed,  nearly  equilateral  ; 
beaks  small,  appressed  to  and  partly  covered  by  the  reflected  dor- 
sal margin  ; one  large  cardinal  tooth  ; ligamental  attachment 
short  ; interior  porcellaneous  with  growth  lines  showing  through; 
pedal  scars  small.  Length  30  mm.  ; height  about  13  mm. 
Locality. — Bell’s  Ldg.,  Ala.  River,  Ala. 

Type. — Ala.  Museum  of  Natural  History. 

Remarks. — One  valve  and  some  fragments  in  the  collection. 
This  species  has  its  epidermis  preserved.  The  shell  is  extremely 
thin  and  delicate. 

Donax  acutangula,  n.  sp.  PI.  3.  Fig.  12. 

Shell  nearly  equilateral  ; pointed  at  both  ends,  the  umbonal 
slope  bent  abruptly  to  almost  a right  angle  in  old  specimens  ; 
surface  nearly  smooth  ; fine  growth  lines  showing  ; ventral 
margin  entire  ; beaks  small,  pointed,  smooth  ; hinge  well  devel- 
oped ; laterals  very  long,  striated  on  the  inner  edges.  Length 
about  31  mm.  ; height  15  mm. 

Locality. — Bell’s  Landing,  Ala.  River,  Ala. 

Type. — Ala.  Museum  of  Nat.  History,  University  Ala. 
Remarks. — One  whole  valve  and  several  fragments  of  both 
valves  received. 

Area  (Cucullaria)  ozarkensis,  n.  sp.  PI.  3.  Figs.  13,  14. 

Shell  small,  rounded  at  both  ends,  giving  the  shell  a quad- 
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rangular  outline  ; beaks  small,  compressed  and  pointed  ; .surface 
with  rather  close  set  radial  lines  on  the  posterior  slope  ; balance 
of  the  surface  smooth  ; teeth  as  in  the  subgenus,  three  or  four 
anterior  and  two  posterior  ; niu.scular  scars  shallow  but  plainly 
marked.  Length  5 mm.  ; height  3 mm. 

Locality. — Woods  Bluff  beds  near  Ozark,  Ala. 

Type. — My  cabinet. 

Ostrea  intermedoides,  n.  sp.  Pi.  3-  Bigs-  15,  16. 

Shell  medium,  valves  rather  thin  ; surface  in  older  speci- 
men with  numerous  raised  concentric  ribs  ; the  lower  valve  bent 
downw^ards  near  the  beak  ; the  umbo  shows  radial  striae  ; mar- 
gins crenulated  internally  ; a fragment  of  the  upper  valve  ap- 
pears to  be  flat.  Length  of  lower  valve  32  mm.  ; breadth  about 
20  mm. 

Locality. — Bell’s  Landing  marl.  Bell’s  Landing,  Ala.  River, 

Ala. 

Type. — Ala.  Museum  of  Nat.  History. 

Remarks. — Have  hesitated  to  add  another  oyster  to  our  Eo- 
cene, but  1 have  been  unable  to  find  a place  for  this  species. 
Four  lower  valves  and  a fragment  of  the  upper  valve  are  in  the 
collection.  The  ornamentation  recalls  O.  falco  Dali  from  the 
Jacksonian. 

Psammobia  Smithi,  n.  sp.  PI.  3.  Figs.  17,  18. 

Shell  large  ; substance  of  shell  thin  ; oblong-ovate  ; rather 
compressed  ; surface  shining,  with  fine  concentric  sculpture 
medially  ; both  ends  coarser  and  elevated  ; on  the  posterior 
slope  the  laminae  are  rough  and  somewhat  mammillated  ; beaks 
very  small  ; muscular  scars  distinct  but  shallow.  Length  60 
mm.  ; height  32  mm.  ; Breadth  about  12  mm. 

Locality. — Gregg’s  Ldg.  marl  at  Bell’s  Landing,  Ala.  Riv- 
er, Ala. 

Type. — Alabama  Museum  of  Nat.  History,  University  Ala. 

Remarks. — Both  valves  of  this  splendid  species  are  in  the 
collection.  It  bears  a general  resemblance  to  P.  filosa  Conrad, 
but  the  dimensions  are  very  different.  Collected  by  the  late  H. 
H.  Smith  and  named  in  his  honor. 
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Psammobia  harrisi,  n.  sp.  PI.  3.  Figs.  19,  20. 

Shell  nearly  equilateral  ; truncate  behind,  with  fine  concen- 
tric sculpture,  coarser  at  each  end  ; ligamental  area  short  ; cica- 
trices distinct  ; lateral  tooth  long  ; posterior  one  short.  Length 
about  37  mm. 

Locality. — Gregg’s  Landing,  Ala.  River,  Ala. 

Remarks. — This  species  resembles  P.  ozarkana  Harris  but  is 
more  obtuse.  The  type  is  not  perfect. 

DIVERSA 

(Echinocyamus  ?)  meyeri,  n.  sp.  PI.  3.  Figs.  21,  22. 

Test  small,  ovate  ; flattened  below  ; deeply  pitted  with  ovate 
scars  above  which  become  nearly  square  on  the  sides  and  below'  ; 
substance  of  the  test  of  moderate  thickness  ; apicial  S3"stem  near- 
ly central  ; ambulacral  petals  relatively  short,  straight,  with 
numerous  round  pores.  Peristome  is  medium  circular,  and 
slightly  depressed  ; periproct  not  small,  closer  to  the  peristome 
than  the  side.  Length  5 mm.  ; wudth  3}^  mm.  ; height  3 mm. 

Locality. — Gosport  Sand,  Claiborne,  Ala. 

Type. — My  cabinet.  ^ 

Remarks. — This  species  is  peculiar  in  the  deep  pits  covering 
the  surface.  It  is  larger  than  E.  huxleyanus  Meyer  and  more 
obese  though  egg-shaped.  Received  from  Dr.  Otto  Meyer  in 
whose  honor  I have  named  it. 


Notes 

BLACK  BLUFF  OR  SUCARNOCHEE  HORIZON. 

Prof.  H.  H.  Smith  and  wife  collected  a number  of  species 
from  these  clays  not  far  from  Camden,  Ala.,  in  the  vicinit}^  of 
Estelle,  Ala.  The  deposit  consists  of  an  aluminous  cla}^  dark 
chocolate  in  color,  and  contains  the  greater  part  of  the  species 
mentioned  b}"  Prof.  G.  D.  Harris  from  the  bluff  at  Fort  Gaines 
on  the  Chattahoochee  River  wdiere  they  seem  to  be  represented 
principally  by  casts.  Those  near  Estelle  are  rather  numerous, 
but  very  fragile.  A few  new  species  are  described  in  this  paper. 
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A surprising  fact  is  that  a minute  Corbida,  Cm'bula  {Aloidis) 
milmni  Dali,  originally  described  from  the  Wilcoxian  is  extreme- 
ly common.  The  supposed  differences  in  the  specific  fauna  is 
explained.  The  two  localities  are  over  100  miles  apart.  The 
list  of  species  from  near  Estelle  is  as  follows  ; 

Leda  saffordayia  Harris. 

“ parva  Rogers. 

“ Harris. 

‘ ' fiiilamensis  ‘ ‘ 

Corbula  {Aloidis)  miliu7u  Dali. 

Glycyyneris  cf  aviculoides  Con. 

Pinna  sp.  ? 

Teredo  ringens  Aldr. 

Yoldia  eborea  Con. 

V enericardia  wilcoxeyisis  Dali. 

Tellina  estelle^isis  Aldr. 

Pvotocardia  Harrisi  Dali. 

Pecte7i  alabame^isis  Aldr. 

Ostrea  ? young. 

Nucula  ovula  Lea. 

“ mediavia  Harris. 

Modiola  sajfordi  Gabb. 

Meretrix  ripleyaiia  Gabb. 

C^iculleea  saffordi  Gabb. 

“ 77iacrodo7ita  Whitf. 

C7'assatellifes  sepulcollis  ITarris. 

“ gabbi 

A7'ca  sp.  ? 

Corbula  subcompressa.  Gably. 

Strepsidura  Heilprini  Aldr. 

\dlittilithes  rugatus  Con. 

“ I hu  op  sis  Cow. 

Turritella  te7i7iessee?isis  Galjb. 

“ 7nori 071  i Cow. 

Jnrniei'osa  Con. 

I'urritella  alaba.77iie7isis  Whitf, 
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Tritoji  shoivalteri  Con. 

Solarium  periscelidum  Dali. 

Solariella  a/abamensis  Aid. 

Rissohia  alaba?uensis  Aid. 

Pseudoliva  unicarinata  Aid. 

“ scalina  Heilpr. 

Pleurotoma  qnercoUis  Harris. 

“ persa  Whitf. 

“ mediavia  Harris. 

‘ ‘ adeona  Whitf. 

‘ ' longipersa  Harris  ( var. ) 

Calyptraphorus  velafus,  var.  compressus  Aldr. 
OUvella  mediavia  Harris. 

Natica  sajfordia  f 
‘ ‘ reversa  Whitf. 

“ onusta  “ 

“ eminula  Con. 

“ limula  “ 

Amaura  tombigbeeiisis  Harris. 

Mesalia  ivatsonensis  Harris. 

“ pumila  Gabb  (var.) 

“ a/abamiensis  Whitf. 

Levifusus  pagoda  Heilpr. 

‘ dalei  Harris. 

Fusus  quercollis  Harris. 

“ otfo?iis  A\dr. 

“ tortilis  Whitf. 

“ 7noIiri  Wdr. 

Dentalium  mediaviejise  Harris. 

Cadulus  turgidus  Mr. 

Atys  rob2istoides  Aldr. 

Tornatella  qiiejxoUis  Harris. 

Cvlichna  meycri  Aldr. 

(iilbertia  estelle?isis  Aldr. 

Cyprcea  2 sp. 


37 


Atj)kich,  Eocknk  Mollusca 


2 


Exilia  pergracilis  Con. 
Nautilus  sp.  Fragments. 


Flabellurn  conoideum  Vaughan. 
Balanophylla  haleaiia  M.  Ed.  & H. 
Stenocyathus  n.  sp. 


Foraminifera,  12  species. 
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Fij^ure 

I. 

2,  3- 
4,  5- 
6. 
7,  8. 

9. 

10. 


11. 

12. 


13. 

14. 

15- 
16. 
17,  18. 
19,  20. 

21,  22. 
23,  24. 
25,  26. 
27,  28. 

29. 

30. 


EXPLANATION  OF  PLATE  i 


Page 

Mitramorpha  turricnlata,  n.  sp,,  Choctaw  Cor.  Length  6 mm...  5 

Turris  nodoideus^  n.  sp. , Cave  Branch 9 mm...  5 

Tiirris  speciis,  n.  sp. , Cave  Branch 8 mm...  6 

Turns  bimoniatus,  n.  sp. , Cave  Branch 14  mm...  7 

Plem^otoma  {Peratotoma)  Gardneri^  n.  .sp. , Pugh’s  Br.  21  mm...  8 

Odostornia  [Evalea)  Bartschi,  n.  sp.,  BelPs  Ldg 3 mm...  8 

Turbonilla  {Ptycheulunella)  dinensis,  n.  sp.,  Gregg’s 

Landing 3 mm...  9 

Turbonilla  {Cingulina')  tuscahomensis,  n.  sp.,  Gregg’s 

Landing 4 mm...  9 

Turbonilla  { Ptydieuliniella)  tardiusculus,  n.  sp..  Cave 

Branch 4.5  mm...  9 

Pyramidella  {Pphiana ) obtusoides,  11.  sp.,  Gregg’s  Ldg.  3.5  mm...  10 
Pipiloninm  munistriatum,  n.  sp. , Jack.son’s  Rock  House 

Branch 4 mm...  10 

Epitonium  niunistriatuin,  n.  sp.,  Gregg’s  Landing  3 mm...  10 

Epitonium  inultiliniferum,  n.  sp. , Cave  Branch 10  mm...  ii 

Epitonium  subacututn,  n.  sp..  Cave  Branch 10  mm...  ii 

Teinostotna  subangulata  Mr.,  var.  Smithi,  n.  var., 

BelPs  Landing 8 mm...  ii 

Teinostoma  regularis,  n.  sp.,  Pugh’s  Branch 4 mm...  12 

Andllopsis  Tuomeyi,  n.  sp..  Bell’s  Landing 28  mm...  12 

Nassa  pleona.  n.  sp.,  Lisbon I2-|-  mm...  12 

Ohvella  semilignitica,  n.  sp. , Clark  Co 5.5  mm...  13 

Cancellaria  Gilberti,  n.  sp. , Gregg’s  Landing 9 mm...  13 

Oviila  regularoidcs,  n.  sp..  Bell’s  Landing 14  mm...  14 
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EXPLANATION  OF  PLATE  2 


Figure 


2,  3- 
4,  5- 

6. 

7-9- 


lo. 


12. 
13.  14- 

15.  i6. 

17. 

18. 

19.  20. 
21,  22. 

23.  24. 
25,  26. 

27,  28. 
29.  30- 


Page 

CyprcBa  estellensis,  n.  sp.,  Pursley  Cr 12  mm...  14 

CyprcEa  sp.,  Pursley  Cr 15  mm...  15 

Siphonalia  quadrilineata,  n.  sp. , Pugh’s  Branch 17  mm...  15 

Gilbertia  estellensis,  n.  sp.,  Estelle : 2.5x2  mm...  13 

Lcevibuccinum  {Euryochetus  ?')  harrisi,  n.sp.,  Cave 

Branch  ; largest  specimen 4.5  mm...  16 

Temiiacteon  pretemds,  n.  gen.  and  sp. , Gregg’s  Ldg....i3  mm...  16 

Cerithiopsis  estellensis,  sp. , Estelle 3 mm...  15 

Teredo  ringens,  n.  sp. , Estelle  37  mm...  17 

Tellina  estellensis,  n.  sp.,  Estelle largest  sp....  15x11  mm...  17 

Tellina  bellsiana,  n.  sp..  Bell’s  Ldg.  ; height 24  mm...  17 

Tellina  semirotunda,  n.  sp. , Gregg’s  Ldg.  ; length 16  mm...  18 

Tellina  semipapyria,  n.sp.,  Jackson’s  Rockhouse 

Branch  ; length 23  mm...  18 

Semele  langdoniana,  n.  sp..  Bell’s  Ldg 27  mm...  18 

Semele  monroensis,  n.  sp. , Bell’s  Ldg 5 mm...  19 

Lucina  primoidea,  n.  sp..  Black  Bluff 9x9x6  mm...  19 

Martesia  recurva,  n.  sp.,  Fleming’s  Mill,  Nanafalia 

beds 8x4.5  mm...  19 

Rochefortia  niinuta,  n.  sp.,  Bell’s  Ldg 3 mm...  20 

Montacuta  bicuspidata,  n.  sp. , Bell’s  Ldg 2x23^f  mm...  20 


PI.  2,  No.  37 
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EXPLANATION  OF  PLATE  3 

F igure  Page 

1,2,3,  Basterotia  f prima,  n.  sp.,  Gregg’s  Ldg 8x7  mm...  20 

■ 4i  5-  Saxicavella  alabamensis,  n.  sp.  , Bell’s  Ldg 6x4.5  nim....  21 

6,  7.  Montacuta  He7'berti,  n.  sp. , Cave  Br 9 mm...  21 

8,9.  Ervilia  ligiiitica,  n.  sp,,  Bell’s  Ldg •, 6 mm...  21 

ro,  II.  Panopea  bellsefisis,  n.  sp,.  Bell’s  Ldg 30x13  mm...  22 

12,  Doriax  acutangula,  n.  sp..  Bells’  Ldg 31x15  mm...  22 

13,  14.  Area  {Cucullaria)  ozarkensis,  n.  sp.,  near  Ozark 5x3  mm...  22 

15,  16.  Ostrea  inteinnedoides,  n.  sp..  Bell’s  Ldg.  No,  15,  24x19  mm. 

No.  i6,  32x22  mm...  23 

17,  18.  Psavimohia  Smithi,  11.  sp..  Bell’s  Ldg 60x32  mm...  23 

19,  20.  Psanimobia  hanisi,  n.  sp.,  Gregg’s  Ldg 37  mm...  24 

21,  22.  {Echinocyamus  f)  nicyei'i,  n.  sp.,  Claiborne 5x3^x3  mm...  24 
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CLASS  SCAPHOPODA 
ORDER  SOLENOCONCHA 
Genus  DENTAL! UiVl  Linnaeus 

Saqueatum  Verrill,  Trans,  Conn.,  Acad,  Arts  Sci.,  vol.  6.  pt.  2, 
p.  431,  pi.  44,  f.  18,  1885;  Dali,  Bull.  Mus.  Comp.  Zool., 
18,  pt.  2,  p.  426,  pi.  27,  f.  I,  1889;  Bull,  37,  U.  vS.  Nat. 
Mus.,  p.  76,  pi.  27,  f.  i;  pi.  46,  f.  18,  1889;  Pilsbry  and 
Sharp,  Tryon’s  Man.  Conch.,  17,  p.  10,  pi.  7,  f.  i,  2;  pi.  5- 
f.  73,  1897,  Henderson,  Bull,  iii,  U.  S.  Nat.  Mus.,  p.  23, 
pi.  I,  f.  6,  7,  1920. 

Distribution — Hatteras  to  Barbados,-  Gulf  of  Mexico:  West 
Florida  and  off  the  Mississippi  delta,  60-68  fms. 

texasianum  Philippi,  Zeitschr.  Malak,  p.  144,  1848;  Pilsbry  & 
Sharp,  Tr5'On’s  Man.  Conch.,  17,  p.  22,  1897;  Henderson, 
Bull.  Ill,  U.  S.  N.  M.,  p.  28,  pi.  I,  f.  2,  4,  5,  9,  1920. 

sexangulare  Hilgard,  House  of  Rep.  Ex.  Doc.  i,  pt.  2,  pp. 
887,  888,  pi.  3,  f.  7,  1878.  Not  of  Lamarck. 

gouldii  Singley,  4th  Ann.  Rept.  Texas  Surv.,  p.  331,  1892; 
Dali,  List  Cameron  Sh.  Not  the  true  goiildii  of  Dali. 

Note. — This  may  be  identical  with  Chenu’s  D.  americajium 
1843.  Closely  related  to  gouldii  Dali,  with  which  it  has 
been  confused. 

Distribution. — N. Carolina  to  Yucatan,  3-9  fms.  Gulf  coast: 
Point  au  Fer  and  Cameron,  La.;  Galveston,  Corpus  Christ! 
and  Pass  Cabello,  Tex.  Pleistocene,  Lake  Borgne  bor- 
ings, La. 

texasianum  cesium  Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  29, 
pi.  2,  f.  I,  4,  8,  1920. 

Distribution. — Pass  Cabello,  Texas.  Probably  in  very 
shallow  water. 

rebeccaensis  Henderson,  Bull,  iii,  U.  S.  N.  M.  pp.  16,  31, pi.  3, 
f.  2,  1920. 
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Distribution. — West  PBorida,  7-16  fms.  and  the  Tortugas. 

(Antahs)  antiliarum  d ’Orbigny,  In  de  ia  Sagra’s,  Hist  Pol.  y 
Nat.  Isla  de  Cuba,  2,  p.  202,  pi.  25,  f.  10-13,  1846;  Pilsbry 
& Sharp,  Tryon’s  Man.  Conch.,  17,  p.  57,  pi.  14,  f 22-25, 
1897;  Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  44,  pi.  5,  f.  i- 

4,  6-8,  1920. 

Note. — Confined  to  shallow  water.  Deep  water  citations  are 
referable  to  different  species. 

Distribution. — PBorida  to  Barbados.  Gulf  Coast:  Charlotte 
Harbor  and  other  stations  off  West  Florivda,  2-14  fins. 

(Antalis)  pseudohexagoaum  Ihering.  See  Henderson  Bull,  iii, 
U.  S.  N.M.,  p.  46,  pi.  6,  f. 1-3,1920. 

Distribution. — Florida  to  Brazil.  Gulf  coast:  Marco,  Tampa 
and  Charlotte  Harbor,  West  Florida,  2-5  fms. 

(AntaSis)  dispariie  d’  Orbigny,  Hist.  Pol.  y Nat.  Isla  de  Cuba, 
2,  p.  202,  pi.  25,  f.  14-17,  1846;  (?)  Vanatta,  Proc.  Acad. 
N.  S.  Phila,  55.  p.  757,  1903;  Henderson,  Bull,  iii,  U.  S. 
N.  M.,  p.  47,  pi.  6,  f.  4-8,  1920. 

Note. — Frequently  confused  with  ^9.  antillaj'um  by  authors 
although  really  closer  to  texasianum. 

Distribution. — Florida  to  Rio  de  Janeiro,  Brazil.  Gulf 
coast;  Tampa,  Fla.  ffittoral  zone. 

(Antalis)  ceratam  Dali,  Bull.  Mus.  Comp.  Zool.,  9,  p.  38,  1881; 
Idem^  18,  p.  424,  pi.  26,  f.  5,  pi.  27,  f.  2,  1889;  Bull.  37,  U. 

5.  N.  M.,  p.  76,  pi.  26,  f.  5,  1889:  Henderson,  Bull,  iii,  U. 
S.  N.  M.  pp.  49-51,  pi  7,  f.  2-7,  1920. 

Distribution — Florida  to  Barbados.  Gulf  of  Mexico:  Off 
Mississippi  delta,  321  fms.;  Yucatan  Banks,  84  fms. 

(Antalis)  taphrium  Dali,  Bull.  M.  C.  Z.,  18,  p.  422,  1889;  U.  S. 
N.M.,p.  76,  1889;  Pilsbr}^  & Sharp,  Tr}’on’s  Man.  17,  p.  58, 
1897;  Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  53,  pi.  7,  f.  8 
1920. 
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Distribution — Hatteras  to  Cuba,  22-182  fms.  Type  dredged 
between  Mississippi  delta  and  Cedar  Kej’s  in  30  fms. 

(Antalis)  barlletti  Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  55,  pi. 
8,  f.  2,7,  1920. 

antillaj'uin  Dali,  Bull.  M.  C.  Z. , 9,  p.  37,  1881;  Bull.  37. 
U.  S.  N.  M.,  p 76  {pars),  1889.  Not  ajiHUarum  d’Or- 
bigny,  1846. 

Note. — True  atiHllarnvi  is  seiiii-littoral  while  ba7'tletti  \'S>  \\\ 
deeper,  colder  w'aters. 

Distribution. — Florida  to  Martinique.  Gulf  of  Mexico:  Be- 
tween Mississippi  delta  and  Cedar  Keys,  227  fms.;  Yucatan 
Banks,  399  fms. 

(Heteroschisma)  callithrix  Dali,  Bull.  M.  C.  Z.,  18,  p.  427,  pi.  27, 
f.  10,  1889;  Bull.  37,  U.  S.  N.  M.,p.  76,  pi.  27,  f.  10,  1889; 
Pilsbry  & Sharp,  Tryon’s  Man.  Conch  17,  p.  62,  pi.  7,  f.  3, 
1897;  Henderson,  Bull,  in,  U.  S.  N.  M.,  p.  57,  pi.  8,  f.  3, 
4,  6,  1920. 

Distribution — North  Carolina  to  off  Rio  de  la  Plata,  Ar- 
gentina. Gulf  of  Mexico:  Between  Mi.ssis.sippi  delta  and 
Cedar  Keys,  1181  fms.;  Yucatan  Strait,  640  fms.  (type  lo- 
cality) . 

(Fissidentalium)  meridsonale  Pilsbry  and  Sharp,  Tr3^on’s  Man. 
Conch.,  17,  p.  73,  pi.  15,  f.  32-34,  1897,  (3-S  variet\^  of  caji- 
didum)]  Henderson,  Bull,  in,  U.  S.  N.  M.,  p.  61,  pi.  9,  f. 
2,  1920. 

ceras  Dali,  Bull.  M.  C.  Z.  9,  p.  37,  i88i;  18,  p.  425,  1889; 

Proc.  U.  S.  N.  M.  12,  p.  294,  1889.  Not  ceras  Watson. 

Distribution — T}^pe  dredged  b^^  the  Albatross,  240  miles  south- 
east of  Rio  de  Janeiro,  671  fms.,  37°  temperature  bottom. 
Also  found  Yucatan  Banks,  1568  fms.  and  off  Barbados. 
The  largest  Dentalium  of  the  western  Atlantic  and  charac- 
terized by  its  unique,  a.shen  color. 


7 


BulIvE^tin  38 


37 


(Graptacme)  eboreum  Conrad,  Proc.  Acad.  N.  S.  Phila.,  3,  p. 
27,  1846;  Pilsbr}^  and  Sharp,  Tryon’s  Man.  Conch.,  17,  p. 
89,  pi.  16,  f.  47-49,  55,  56,  1897;  Henderson,  Bull,  in,  U. 

5.  N.  M.,  p.  66,  pi.  10,  f.  3-5,  8,  9,  pi.  II,  f.  6,  1920. 

Icpfum  Bush,  Trans.  Conn.  Acad.  Arts  and  Sci.,  ser.  i, 

6,  p.  470,  pi.  45,  f.  18,  18^,  1885;  Dali,  Bull.  37,  U.  vS. 
N.  M.,  p.  76,  1889. 

matara  Dali,  Bull.  M.  C.  Z.,  18,  p.  420,  1889;  Bull.  37, 

U.  S.  N.  M.,  p.  76,  1889. 

Distribution. — Hatteras  to  Barbados.  Gulf  coast:  Sarasota 
Pass  (type  locality),  Charlotte  Harbor,  Fla.  and  between 
Mississippi  delta  and  Cedar  Keys.  Beach  to  1 1 1 fnis. 

Note. — Mr.  Henderson  unites  maiara  and  leptum  wdth 

e. boreum,  noting  that  matara  is  the  perfectl}"  smooth  adult 
form  of  the  species. 

(Graptacme)  semistriolatum  Guilding,  Trans.  Linn.  Soc.  Lon- 
don, 17,  pt.  I,  p.  34,  pi.  3,  f.  1-5,  1834;  Chenu,  Conch.  111., 
p.  7,  pi.  4,  f,  14,  15,,  1843;  Henderson,  Bull,  in,  U.  S.  N. 
M.,  p.  69,  pi.  II,  f.  1-5,  8,  9,  1920. 

Distribution. — An  abundant  littoral  species.  Florida  to 
Barbados.  Gulf  coast;  West  Florida  in  shallow  w^ater, 
7-12  fins. 

(Graptacme)  sericatum  Dali,  Bull.  M.  C.  Z.,  9,  p.  37,  1881;  18, 
p.  423,  pi.  26,  f.  I,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  76,  pi. 
26,  f.  I,  1889.  Henderson,  Bull,  in,  U.  S.  N.  M.,  p.  71, 
pi,  12,  f.  i,  6,  1920. 

Distribution. — Type  only  found.  Dredged  by  the  Blake,  640 
fins.,  Yucatan  Banks. 

(LaevidentaSium)  callipeplum  Dali,  Bull.  M.  C.  Z.,  18.  p.  p.  419, 
pi.  27,  f.  12  b,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  76,  pi.  27 

f.  \2  b,  1889;  Trans.  Wagner  Inst.  Sci.,  3,  p.  442,  1892; 
Pibsbry  and  vSharp,  Tryon’s  Man.  Conch.,  17,  p.  100,  pi.  19, 
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f.  9,  1897;  Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  74,  pi.  12, 
f.  5,  1920. 

Distribution. — Florida  to  Porto  Rico.  Gulf  of  Mexico, 
dredged  to  169  fms.  between  Mississippi  delta  and  Cedar 
Keys,  (t}^pe  locality). 

(Laevicientalium)  perlongum  Dali,  Bull.,  M.  C.  Z.,  5,  p.  61,  1878, 

{7iome7i  7iudu7n)\  9,  p.  36,  1881;  18,  p.  419,  pi.  27,  f.  6, 
1889;  Bull.  37,  U.  S.  N.  M.,  p.  76,  pi.  27,  f.  6,  1889;  Hen- 
derson, Bull.  Ill,  U.  S.  N.  M.,  p.  75,  pi.  9,  f.  I,  1920. 

Distribution. — Hatteras  to  Rio  de  la  Plata,  ii  — 1330  fms. 
Gulf  of  Mexico  between  Mississippi  delta  and  Cedar  Keys 
at  940  and  1181  fms.  also  elsewhere  in  the  Gulf  at  1330 
fms. 

(Epislphon)  sowerbys  Guilding,  Trans.  Linn.  Soc.  London,  17 
P-  35»  pl-  3.  7>  1834;  Pilsbry  and  Sharp,  Tryon’s  Man.’ 

Conch.  17,  p.  117,  pi.  20,  f.  30,  1897;  Henderson,  Bull,  iii, 
U.  S.  N.  M.,  pp.  77-80,  pi.  13,  f.  2,  3,  10,  1920. 
jiluTn  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  76,  1889.  Pro- 
bably not  filu7n  of  Sowerby,  i860,  which  was  from  the  east 
Atlantic. 

Distribution. — Hatteras  to  Barbados.  Gulf  of  Mexico:  Off 
Mobile,  Ala.,  27  fms.;  between  Mississippi  delta  and  Cedar 
Keys,  60  fms. 

sowerbyi  peiliceri  Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  80, 
pi.  13,  f.  7,  8,  9,  1920. 

Distribution. — Florida  to  Cuba,  Cape  Catouche,  Yucatan, 
25  fms. 

(Bathoxiphus)  ensiculus  Jeffreys,  Ann.  and  Mag.  Nat.  Hist.  ser. 
4,  19,  p.  154,  1877;  Proc.  Zool.  Soc.,  p..  660,  pi.  49,  f.  4, 
1882.  Watson,  Challenger  Rept.,  (Scaphopoda),  p.  12,  pl^ 
2,  f.  2,  1885;  Hall,  Bull.  37,  U.  S.  N.  M.,  p.  76,  1889; 
Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  81,  pi.  14,  f.  i,  4,  5, 
7,  9,  1920. 
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Distribution. — East  and  West  Atlantic.  A deep,  water 
species  of  wide  range.  Gulf  of  Mexico:  Yucatan  Strait, 
640  fms. 

( Sathoxiphus)  didymum  Watson,  Jour.  Linn.  Soc.  London,  14,  p. 
517,  1879;  Henderson,  Bull,  iii,  U.  S.  N.  M.,  p.  83,  pi.  14, 
f.  10,  1920. 

Distribution. --Culebra  Isl.  and  Barbados.  Doubtful  specimen, 
Yucatan  Banks,  25  fms. 

(Compressidens)  pressum  Pilsbry  and  Sharp,  Tr>^on’s  Man.  Conch. 
17,  p.  124,  pi.  7,  f.  II;  pi.  22,  f.  50-52,  1897;  Henderson, 
Bull,  III,  U.  S.  N.  M.,  p.  83,  pi.  14,  f.  3,  6,  8,  1920. 

Watson,  Jour.  Linn.  Soc.  London,  14,  p.  516,  1879; 
Dali,  Bull.  M.  C.  Z.,  9,  p.  38,  1881;  Watson,  Chalk  Rept. 
(Scaph.),  p.  9,  pi.  I,  f.  9,  1885;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  76,  1889.  Not  compressum  of  d’Orbigny,  1850. 

Distribution. — Florida  to  the  Antilles.  Gulf  of  Mexico: 
Off  Cedar  Keys,  196  fms.;  between  Mississippi  delta  and 
Cedar  Keys,  Fla. 

(Compressidens)  ophiodon  Dali,  Bull.  M.  C.  Z.,  9,  p.  38,  1881;  18, 
p,  427,  pi.  26,  f.  9,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  76, pi. 
26,  f.  9,  1889  ; Henderson,  Bull,  iii,  U.  S.  N.  M.,  84,  pi. 
14,  f.  2,  1920. 

Distribution. — Florida  to  Barbados.  Gulf  of  Mexico:  West 
Florida,  169  fms. 

qiiadrangulare  Harris,  Bull.  Amer.  Paleontology,  vol.  i,  p.  95, 
1895.  Upper  Miocene,  Galveston  well  at  2465-2871  feet 
(Harris). 

tetragon  urn  Sowerby,  Thesaurus  Conch.,  3,  p.  103,  pi.  224,  f. 
21,  22,  i860.  LTpper  Miocene,  Galveston  well,  at  2158- 

2920  feet  (Harris). 

Remark. — A fragment  of  an  undetermined.  Pleistocene,  Den- 
talium  was  obtained  from  Knapp’s  No.  2 well,  Terrebonne 
Parish,  La.  at  1190-1430  feet. 
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Genus  CADULUS  Philippi 

(Polyschides)  quadridentatiJS  Dali,  Bull.  M.  C.  Z.  9,  p.  36,  1S81: 

18,  p.  428,  pi.  27,  f.  5,  18S9:  Bull.  37,  U.  S.  X.  M.,  p.  76, 
pi.  27,  f.  5,  1889;  Henderson,  Bull,  in,  U.  S.  X.  M.,  pp.  97- 
100,  pi.  17,  f.  2,  3,  1920. 

incisus  Bush,  Tr.  Conn.  Acad.,  6,  p.  471,  pi.  45,  f.  20,  1885; 
Dali,  Bull.  37,  U.  S.  X.  M.,  p.  76,  pi.  41,  f.  20,  1889. 

Distribution. — Hatteras  to  Rio  de  la  Plata,  3-52,  fms.  Gulf 
of  Mexico;  West  Florida,  10-25  fms.;  Yucatan  Banks  25 
fins. 

{ Poiyschides)  caroh'nensis  Bush.  In  Verrill,  Rept.  Fish  Com.  (for 
1883).  P-  587,  1885;  Tr.  Conn.  Acad.,  6,  p.  471,  pi.  45,  f, 

19,  1885;  Dali,  Bull.  37,  U.  S.  X.  M,  p.  48  (^pars),  pi.  41, 
f.  19,  1889;  Pilsbryand  Sharp,  Tryon’s  Man.  Conch.,  17,  p. 
152,  pi.  25,  f.  64,  pi.  30,  f.  241- 1 27,  1898;  Henderson,  Bull. 
Ill,  U.  S.  X.  M.,  p.  102,  pi.  17,  f.  6,  7,  1920. 

Distribution. — Hatteras  to  Key  West,  3-87  fms.  Gulf  of 
Mexico,  oft  Mobile,  in  27  fms. 

(Platyschides)  pocuium  Dali,  Bull.,M.  C.  Z,,  18,  p.  429,  1889; 
Bull.  37,  U.  S.  X.  M.,  p.  76,  1889  ; Pilsbr}'  and  Sharp, 
Tryon’s  Man.  Conch.,  17,  p.  172,  pi.  33,  f.  56,  57,  1898  ; 
Henderson,  Bull,  in,  U.  S.  X.  M.,  p.  108,  pi.  17,  f.  8,1920. 

Distribution. — T\*pe  found  off  St.  Vincent,  W.  I.,  424  fms. 
Also  dredged,  640  fms.,  Yucatan  Banks. 

(Platyschides)  parvus  Henderson,  Bull,  in,  V.  S.  X.  M.,  p.  113, 
pi,  18,  f.  2,  4,  1920. 

a ??izanf2cs  DaW,  Bull.  37,  U,  S.  X.  M.,  p.  78,  1889.  Xct  Dali’s 
typical  aviiantus. 

Distribution. — Off  Barbados,  100  fms.  (t^'pe)  ; Yucatan 
Banks,  1002  fms. 

(Platyschides)  elongatus  Henderson,  Bull,  in,  V.  S.  X.  M.,  p. 
122,  pi.  19,  f.  15,  1920. 
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Distribution. — Gulf  of  Mexico,  off  the  mouth  of  the  Missis- 
sippi River,  68  fms. 

(Platyschides)  arctus  Henderson,  Bull.  1 1 1,  U.  S.  N.  M.,  p.  124, 
pi.  19,  f.  19,  1920. 

Distribution. — Gulf  of  Mexico  off  Cape  vSan  Bias,  Florida, 
60  fms. 

(Gadila)  mayori  Hendenson,  Bull,  iii,  U.  S.  N.  M.,  p.  133,  pL 
19,  f.  3,  1920. 

Distribution. — Florida,  Gulf  of  Mexico,  off  Cape  San  Bias, 
Fla.,  60  fms. 

(Cadulus)  transitorius  Henderson,  Bull,  iii,  p.  143,  pi.  19,  f.  6, 
1920. 

Distribution. — Florida  to  Old  Providence  Isl., north  of  Colon. 
Gulf  of  Mexico,  off  Cape  San  Bias,  Fla.,  196  and  169  fms. 
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CLASS  GASTROPODA 

ORDER  PTEROPODA 

Genus  CAVOLINA  Abildgaard 

inflexa  Lesueur  Xouv.  Bull.  Soc.  Philom.,  3,  p.  285,  pi.  5,  f.  3. 
1813,  (as  \HyaldBa);  Dali,  Bull.  E\  S.  Xat.  Mus.,  37,  p.  82. 
1889;  Proc.  U.  S.  Xat.  Mus.,  37,  p.  197,  1910. 

Distribution. — West  Atlantic,  Eat.  42°X. — 42°  S.,  East 
Pacific,  Eat.  13°  X. — 42°  S.  Gulf  of  Mexico,  West  Florida. 
Pelagic.  Pleistocene  to  Recent. 

uncinata  Rang,  in  d’Orbign}-’s,Voy.  Ame'r  Me'r.,  p.  93,  pi.  5, 
f.  ir-13,  1836,  (as  HyalcBo);  Dali  Bull.  37,  E^.  S.  X.  Mus., 
p.  82,  pi.  66,  f.  116,  1889;  Proc.  E^.  S.  X.  Mus.  37,  p.  198, 
1910;  Johnson,  Occ.  Papers,  Boston  Soc.  Xat.  Hist.,  7,  p. 
156,1915- 

Distribution. — West  Atlantic,  Eat.  40°X.-40°S.  East  Pacific, 
Eower  California  to  Ecuador  and  Galapagos  Isis.  Gulf  of 
Mexico;  West  Florida.  Pelagic.  Pleistocene  to  Recent. 

(Diacria)  trispinosa  Eesueur,  in  Blainville;  Diet,  des  Sciences  Xat. 
22,  p.  82,  1821,  (as  HyalcBa)\  Gould,  Inv.  Mass.,  p.  504, 
1870,  {as  Diacria);  Dali,  Bull.  37,  p.  82,  pi.  66,  f.  115,  1889; 
Sumner,  Bull.  Bur.  Fish.,  31,  pt.  2,  p.  703,  1913.  Johnson, 
Occ.  Pap.  Bost.  Soc.,  7,  p.  157,  1915. 

Distribution. — West  Atlantic,  Eat.  6o°X. — 40°  S.  Gulf  of 
Mexico,  West  Florida.  Pelagic.  Pleistocene  to  Recent. 

Genus  CLIO  Einnseus 

pyramidata  Einnaeus,  Systema  Xaturae,  12th  ed.,  p.  1094,  1767; 
Dali,  Bull.  37,  E'.  S.  X.  M.,  p.  80,  1889,  (as  Cleodora'); 
Proc.  E^.  S.  X.  M.,  37,  p.  198,  1910;  Johnson,  Occ.  Pap. 
Bost.  Soc.,  7,  p.  158,  1915. 

Cleodora  lanceolata  Souleyet,  Zool.  Bonite,  2,  p.  179,  pi.  6,  f 
17-25,  1852. 

Distribution. — Atlantic,  Spitzbergen  to  Eat.  40°  S.  South- 
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eastern  Pacific,  Lat.  27°  S.  Gulf  of  Mexico,  West  Florida 
and  Texas.  Pelagic.  Pleistocene  to  Recent. 

recurva  Children,  Jour.  Roy.  Inst.,  15,  p.  220,  pi.  7,  f.  107,  1829, 
{3.S  Ba/antium);  Dali,  Bull.  37,  p.  82,  1889;  Johnson,  Occ- 
Pap.  Bost.  Soc.,7,  p.  158,  1915. 

Distribution. — Lat.  40°  N. — 33°  S.  Gulf  of  Mexico,  West 
P'lorida.  Pleistocene  to  Recent. 

Genus  CRESEiS  (Rang)  Sowerby 

swbula  Quo}^  and  Gaimard,  Ann.  des  Sci.  Nat.,  ser.  i,  10,  p.  233, 
pi.  8 D,  f.  2-3,  1827,  (as  Cleodora)\  Dali,  Bull.  37,  p.  80, 
1889;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.  for  1900,  i, 
p.  360,  pi.  57,  f.  I,  1901;  Dall,Proc.  U.  S.  N.  M.,37,  p.  198, 
1910;  Johnson,  Occ.  Pap.  Bost.  Soc.,  7,  p.  158,  1915,  (as 
Styliola)]  Dali,  Bull.  112,  U.  S.  Nat.  Mus,,  p.  59,  1921. 

Distribution. — Atlantic,  Lat.  41°  N. — 40°  S.  Type  locality, 
Teneriffe.  Pacific,  Peruvian.  Gulf  of  Mexico,  West 
Florida  and  Texas.  Pelagic.  Pleistocene  to  Recent. 

Genus  STYLIOLA  (Lesueur)  Gray 

virgula  Rang,  Ann.  Sci.  Nat.,  ser.  i,  13,  p.  316,  f.  2,  1828,  (as 
Creseis):  Verrill,  Trans.  Conn.  Acad.,  5,  p.  557,  1882,  (as 
Styliola)\  Dali,  Bull.  37,  U.  S.  N.  Mus.,  p.  80,  ’89,  (as 
Creseis);  Proc.  U.  S.  N.M.,  37,  p.  198,  1910  (as  Styliola); 
Johnson,  Occ.  Pap.  Bost.  Soc.,  7,  p.  157,  1915,  (as  Creseis). 

Distribution. — Atlantic,  Lat.  41  °N.  - 35°  S.  Pacific,  off  Juan 
Fernandez  Isl.  Gulf  of  Mexico,  West  Florida,  Pelagic. 
Pleistocene  to  Recent. 

Genus  VAGIN  ELLA  Daudin 

chipolana  Dali,  Trans.  Wagner  Inst.  Sci., 3,  pt.  2,  p.  431,  pi.  23,  f. 
4,  5,  1892. 

Lower  Miocene,  Chipola  beds,  Bailey’s  Ferr}’,  Calhoun  Co., 
Florida.  An  ancient,  Cretaceous  to  Recent,  genus. 
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Genus  CUViERlNA  Boas 

columnelia  Rang,  Ann.  des  Sci.  Nat.,  ser.  i,  v.  12,  p.  323,  1827, 
Atlas  4°,  pi.  45  B,  f.  1-8.  (as  Cuvieria)\  Pelseneer,  Challen- 
ger Pteropoda,Zool.,23,art.  i,  p.  67,  1888;  Dali,  Bull.  37,  U. 
S.  N.  Mus.,  p.  82,  pi.  66,  f.  1 17,  ’89;  Tr.  Wagner  Inst. 
Sci.,  3,  pt.  2,  p.  431,  1892;  Peck,  Proc.  U.  S.  N.  Mus.,  16, 
p.  462,  pi.  55,  f.  16,  1893;  Dali,  Proc.  U.  S.  N.  M.,  37,  p- 
198,  1910;  Johnson,  Occ.  Pap.  Bost.  Soc.,  7,  p.  159,  1915. 

Triptera  columyiella  Verrill,  Trans.  Conn.  Acad.,  5,  p.  557, 
1882;  6,  p.  214,  1884. 

Distribution. — West  Atlantic,  Lat.  43°  N. — 40°  S.  East 
Pacific,  Eat.  23°  N. — 42°  S.  Gulf  of  Mexico,  West  Florida 
and  Texas,  recent.  Lower  Miocene  Chipola  bed  at  Alum 
Bluff,  Calhoun  Co.  Florida. 

Note. — The  specific  name  is  often,  but  erroneously,  written 
columella.  The  correct  form  is  columndla  since  Rang  prints 
it  thus  twice  in  the  original  description.  The  generic  name 
Cuvieria  is  preoccupied. 

Genus  EMBOLUS  Jeffreys 

inflatus  d’Orbigny,  Voy.  Ame'r.  Me'r.,  p.  174,  pi.  12,  f.  16-19, 
1836,  (siS  Alla?ila);  Dali,  Bull.  37,  U.  S.  N.  Mus.,  p.  80, 
1889;  Proc.  U.S.  N.  Mus.,  37,  p.  199,  1910;  Johnson,  Occ. 
Pap.  Bost.  Soc.,  7,  p.  155,  1915,  (a.s  Lzmaclna). 

Spirialis  rostralis  Verrill,  Trans,  Conn.  Acad.,  6,  p.  431,  1885. 

Distribution. — West  Atlantic,  Eat.  42°  N. — 40°  S.  East 
Pacific.  Eat.  42°  N. — 40°  S.  Gulf  of  Mexico,  West  Florida. 
Pelagic,  Pleistocene  to  Recent. 

Genus  PERACLE  Forbes 

reticulata  d’Orbigny,  Voy.  Ame'r,  Me'r.,  p.  178,  pi.  12,  f.  32- 
35»  39.  ^^^^36,  {diS  Atlanta)',  Dali,  Bull.  37,  U.  S.  N.  Mus., 
p.  80,  1889;  Proc.  U.  vS.  N.  Mus.,  37,  p.  199,  1910. 
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Distribution.— West  Atlantic,'  Lat.  37°  N. — 9°  S.  East 
Pacific,  Lat.  20°  S.  Mediterranean.  Gulf  of  Mexico,  West 
Florida.  Pelagic.  Pleistocene  to  Recent. 


ORDER  OPISTHOBRANCHIATA 

Genus  ACTAEON  Montfort 

punctostriatus  C.  B.  Adams,  Jour.  Bost.  Soc.  Nat.  Hist.,  3,  p. 
323,  pi.  3,  f.  9,  1840,  (as  Tornatella)\  Dali,  Bull.  37,  U.  S, 
N.  Mus.,  p.  84,  pi.  41,  f.  17,  pi.  s2,  f.  22,’89;  Tr.  Wagner 
Inst.  Sci.,  3.  p.  14,  ’90;  Single}’,  4tli  Ann  Rept.  Geol.  Surv. 
Texas,  p.  332,  ’92;  Pilsbry,  Tr}’on’s  Man.  Conch,  ser.  i, 
15,  P-  I57>  pl-  18,  f.  98,  99,  pi.  19,  f.  22,  23,  ’93;  Dali  and 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  362,  1901 ; Johnson, 
Occ.  Papers,  Bost.  Soc.  N.  H.,  7,  p.  147,  1915. 

punctatus  d’Orbign}^  In  La  vSagra,  Hist.  Pol.  3’  Nat.  Isla  de 
Cuba,  I,  p.  230,  Atlas,  pi.  17,  f.  10-12,  1842;  (as  Tor?iatella); 
Dali,  Proc.  U.  S.  N.  M.,  6,  p.  324,  1883.  Not  T.  puyictata 
Ferussac,  1823.  Not  of  Lea,  1833.  Not  of  Piette,  1855. 

cubensis  Gabb,  Tr.  Amer.  Phil.  Soc.,  15,  p.  245,  1873. 

Note. — The  recent  Cuban  Aciacn  punctatus  d’Orbigny 
(preoccupied,  renamed  cubeyisis  by  Gabb)  is  now  considered 
identical  with  the  northern  punctostriatus.  Actccon  punc- 
tatus (Contr.  Geol,  p.  iii,  pi.  4,  f.  96)  is  Claiborne 
Eocene,  Ala.;  and,yfrt^<^  Dali,  Pliocene;  Caloosahatchie  beds, 
Fla.  Not  Recent. 

Distribution. — Cape  Cod  to  the  Antilles,  2-63  fms.  Miocene 
(of  Shiloh,  New  Jerse}^  to  Recent.  Gulf  coast:  Cedar  Kej’S, 
Fla,,  Corpus  Christ!  Bay,  Tex.  Pliocene,  Caloosahatchie 
beds,  Fla. 

exilis  Jeffreys,  Ann.  & Mag.  Nat.  Hist.,  4th,  ser.,  6,  p.  85,  1870; 
Watson,  Chall.  Rept.  Gastr.,  p.  624,  ’86;  Dali,  Bull.  M.  C. 
Z.  Harv.  Coll.,  18,  p.  39,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  84, 
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’89;  Pilsbry,Man.  Conch.,  i ser.,  15, p.  156,  pi.  19,  f.  4-6, ’93. 

Auriculina  insculpta  Verrill;  Proc.  U.  S.  N,  M.,  3,  p.  381, 
1880. 

nitidus  Verrill,  Tr.  Conn.  Acad.,  5,  p.  540,  pi.  58,  f.  21,  1882. 

Distribution. — West  Atlantic,  Martha’s  Vineyard,  Mass,  to 
Florida.  Also  Mediterranean  and  Bay  of  Bisca5^  92-1465 
fms.  Gulf  of  Mexico,  Campeche  Bank,  at  200  fms. 
Pliocene  to  Recent. 

pusillus  Forbes,  Rept.  Brit.  Assoc.  Adv.  Sci.,  p.  191,  1843,  (as 
Tornatella)\  Jeffreys,  Ann.  & Mag.  N.  H.,4th  ser.,  6,  p.  84, 
5th  ser.  10,  p,  34;  Watson,  Chall.  Rept.  Gastr.  p.  627;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  84,  1889;  Pilsbry,  Man.  Conch., 
I ser.,  15,  p.  156,  1893. 

An  unfigured  species. 

Distribution. — Mediterranean,  Madeira;  West  Indies.  20- 
450  fms.  Gulf  of  Mexico,  off  Sand  Key,  West  Florida,  at 
III  fms. 

perforatus  Dali,  Bull.  M.  C.  Z.,  9,  p.  96,  1881;  18,  p.  42,  pi.  18, 
f.  3,  89;  Bull.  37,  U.  S.  N.  M,,  p.  84,  pi.  18,  f.  3,  ’89; 
Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  159,  pi.  20,  f.  36,  1893. 

Distribution. — Gulf  of  Mexico,  805  fms. 

mcisus  Dali,  M.  C.  Z.,  9,  p.  95,  1881;  18,  p.  42,  pi.  17,  f.  i,  i b, 
’89;  Bull.  37,  U.  S.  N.  M.,  p.  84,  pi.  17,  f.  I,  \b,  ’89; 
Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  161,  ’93. 

Distribution. — Yucatan  Strait,  off  Cape  San  Antonio,  640 
fms.  Also  off  Fernandina,  N.  E.  Fla.,  294  fms. 

deiicatus  Dali.  Bull.  M.  C.  Z.,  18,  p.  41,  pi.  17,  f.  5,  1889:  Proc. 
U.  S.  N.  M.,  12,  p.  296,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  84, 
pi.  17,  f.  5,  ’89:  Pilsbry,  Man.  Conch.,  ser.  i,  15,  p.  162,  pi. 
20,  f.  35,  ’93- 

Distribution. — Gulf  of  Mexico,  West  Florida,  region.  Also 
Barbabos  73-400  fms. 
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galvestonensis  Harris,  Bull,  Amer.  Pal,,  vol,  r,  p.  96,  pi.  3,  f.  i. 

Distribution — Upper  Miocene,  Galveston  well  at  2552-2871 
feet. 

Genus  RNiGICULA  Deshayes 

nitida  Verrill,  Am.  Jour.  Sci.,  3,  sen,  5,  p,  16.  1873;  Tr.  Conn. 
Acad.,  3,  p.  48,  pi.  I,  f.  2,  ’74:  Dali,  Bull.  M.  C.  Z.,  18,  p. 
43,  ’89;  Bull.  37,  p,  84,  pi.  37,  f.  3,  ’89;  Pilsbry,  Man 
Conch.,  I ser.,  15,  p.  399,  pi.  46,  f.  38,  ’93;  Johnson,  Occ. 
Pa.  Bost.  Soc.  N.  H.,  7,  p.  151,  1915. 

lepioc/reila  Bru^nouQ,  Misc.  Mai.,  p.  ii,  pi.  i,  f.  17,  1873; 
Morelet,  Jour,  de  Conch.,  pp.  131,  285,  pi.  5,  f.  17,  ’78: 
Agassiz,  Three  Cruises  of  the  Blake,  2,  p.  70,  f.  291,  1888. 

Distribution. — Massachussetts  to  Pernambuco,  Brazil.  Also 
Pliocene  of  Italy  (Brugnone)  and  recent  in  the  Mediter- 
ranean. 19-1075  fms.  Gidf  of  Mexico,  Yucatan  Strait, 
640  fms. 

^ Genus  ACTEOCIIMA  Gray 

bullaia  Kiener,  Sp.  et  Icon.  Coq.  Viv.,  p.  5,  pi.  i,  f.  4,  (as 
TornaUlla);  Dali,  Bull.  37,  U.  S.  N.  M..  p.  84,  1889; 
Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  183,  pi.  50,  f.  30,  pi.  22, 
f.  17-19,  ’93;  Harris,  Bull.  Am.  Pal.  vol.  ji,  p.  96,  ’95; 
Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  362,  pi.  57, 
f.  9,  1901. 

Ihdla  canaliailata  d’Orbigny,  Hist.  Pol.  y.  Nat.  Isla  de  Cuba, 
I,  p.  133,  pi.  3 bis.,  f.  21-24.  Not  of  Say. 

Tornathia  olhmla  A.  Adams,  Thes.  Conch.,  2.  p.  569,  pi.  121, 
f-  34- 

Distribution. — Florida  Strait  to  Trinidad  Island.  Upper 
Miocene,  Galveston  well  at  2410-2425  ft.  (Harris). 

recta  d’Orbigny,  In  vSagra’s  Hist.  Pol.  y.  Nat.  Isla  de  Cuba,  i, 
p.  131,  pi.  4,  bis.  f.  17-20,  (as  Bulla)\  Dali,  Bull.  37,  U.  S. 
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N.  M.,  p.  84,  1889;  Pilsbry,  Man.  Conch,,  i ser.,  15,  p.  184, 
pi,  22,  f.  13-15,  ’93,  (as  Tornatbia)\  Maury,  Bull,  Amer. 
Pal.,  No.  29,  p.  14,  pi.  3,  f.  3,  1917. 

Distribution. — Florida  Keys,  Antilles  and  St.  Helena.  Gulf 
coast,  Tampa.  Also  Lower  Miocene  Santo  Domingo  and 
Jamaica.  A closely  related.  Older  Pliocene,  species  is 
Acteocina  wetherilli  Lea,  from  Deal,  N.  J.  and  the  Orbitolite 
bed,  Tampa,  Fla. 

canaliculata  Say.  Jour,  Acad.  Nat.  Sci.  Phila.,  5,  p.  21 1,  1822, 
(as  Volvaria)\  Holmes,  Post.  PI.  Foss.  S.  Car.,  p.  78,  pi.  12, 
f.  II,  iia;  Gould,  Binney’  ed.,  p.  219,  f.  510,  1870,  (as 
Utriculus)]  Dali,  Proc.  U.  S.  N.  M.,  6,  p.  324,  ’83;  Bull.  37, 
U.  S.  N.  M.,  p.  84,  pi.  52,  f.  27,  ’89,  (as  Tornatina)\ 
Singley,  4th  Ann,  Kept.  Geol.  Tex.,  p.  332,  ’92;  Pilsbry, 
Man.  Conch.,  i ser.,  15, ‘p.  184,  pi.  22,  f.  23,  pi.  50,  f.  25, 
-6,  ’93;  Johnson,  Occ.  Pap.  Bost.  Soc.  N.  H.,  7,  p.  147, 
1915;  Maury,  Bull.  Am.  Pal.,  No.  29,  p.  13,  pi.  3,  f.  2, 
1917. 

obstricta  Gould,  Silliman’s  Jour.  Sci.  38,  p.  196,  1840,  (as 
Bulla)\  Adams.  Thes.,  2,  p.  566,  t.  121,  f.  29,  (as 
Tornatina) . 

Distribution. — Portland,  Maine  to  Haiti,  0-63  fms.  Lower 
Miocene  (Santo  Domingo)  to  Recent.  Gulf  coast. — Recent: 
Cameron  and  Point  au  Fer,  La.,  (very  abundant);  Galves- 
ton and  Corpus  Christ! , Tex.  Pleistocene:  North  Creek, 
Manatee  and  Labelle,  Fla.;  Grand  Chenier,  La,  Knapp’s 
wells,  Terrebonne  Parish,  No.  2 at  1050-1790  ft..  No.  3 at 
258-1525  ft.  Pliocene;  Caloosahatchie  River,  Fla.  Miocene; 
Gilbert  well  No.  10,  Bateson,  Tex.,  323  ft. 

candei  d’Orbigny,  Moll.  Cuba,  i,  p.  128,  pi.  4,  f.  1-4,  (2lS  Bulla)\ 
Dali,  Bull.  37, U.  S.  N.  M.,  p.  84,  pi.  41,  f.  13,  1889; 
Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  757,  1903, 

Distribution. — Hatteras  to  Martinique,  0-48  fms.  Gulf 
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coast,  St.  Joseph’s  Bay  and  Crooked  Isl.,  West  Fla. 

Genus  RETUSA  Brown 

frielei  Dali,  Bull.  M.  C.  Z.,  9,  p.  101,  1881,  (as  Utriculus)\  18, 
p.  47,  pi.  17,  f.  4,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  86,  pi.  17, 
f.  4,  ’89;  Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  219,  pi.  21,  f. 

8,  1893. 

Note. — I follow  Cossmann  in  placing  Utriciilus  Brown, 
1827  (not  of  Schumacher,  1817)  in  the  synonymy  of 
Retusa. 

Distribution. — Yucatan  Strait,  640  fms. 

Genus  SCAPHANDER  Montfort 

pisnctostriatus  Mighels,  Pr.  Bost.  Soc.  N.  H.,  i,  p.  49,  1841,  (as 
Bulla);  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  86,  pi.  72,  f.  4,  ’89: 
Pilsbry,  Man.  Conch.,  i.  ser.,  15,  p.  246,  pi.  31  f.  16,  ’93: 

Johnson,  Occ.  Pa.  Bost.  S.  N.  H.,  7,  p.  149,  1915. 

Love'n, Index  Moll.  Scand.,  p.  10,  1846. 

Distribution. — Iceland  & Norway  to  Bay  of  Biscay.  Maine 
to  Barbados,  46-1467  fms.  Gulf  of  Mexico,  Lat.  28°  N., 
Lon.  88°  W.,  533  fms.  Inhabits  shallow  water  in  its  north- 
ern habitats. 

watsoni  Dali,  Bull.  M.  C.  Z.,  9,  p.  99,  1881;  18,  p.  52,  pi.  17,  f. 

10,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  86,  pi.  17,  f.  10,  ’8q. 

Distribution.— Hatteras  to  Barbados,  54-324  fms.  Gulf  of 
Mexico,  West  Fla.  region,  dredged  U.  S.  Fish  Com.,  bot- 
tom temperature  46°  F. 

oobilis  Verrill,  Tr.  Conn.  Acad.  Sci.,  6,  p.  209,  pi.  32,  f.  18 ; 
Dali,  Bull.  M.  C.  Z..  18,  p.  53,  1889;  Pilsbry,  Man.  Conch., 
I ser.,  15,  p.  249;  ’93. 

Distribution. — Martha’s  Vineyard  906-1309  fms.,  Delaware 
Bay  1091-1209  fms.,  Tobago  880  fms.,  Gulf  of  Mexico,  U. 
S.  Fish  Com.  Station  2127,  at  1639  fms. 
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Genus  SABAT1A  Bellardi 

bathymophila  Dali,  Bull.  M.  C.  Z.,  9,  p.  98,  1881,  {as  Afysf);i^y 
p.  53,  pi.  17,  f.  9,  9b,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  86,  pi. 
17,  f.  9,  9b,  ’89. 

Distribution. — Fernandina  to  Guadeloupe,  294-1568  fms. 
Gulf  of  Mexico,  Yucatan  Strait,  740  fms. 

Genus  CYLICHNELLA  Gabb 

bidentata  d’Orbiguy,  Moll.  Cuba  i.  p.  125,  pi.  4,  f.  13-16,  1841, 
(as  Bulla)]  Gabb,  Pr.  A.  N.  S.  Phila.,  24,  p.  273,  pi.  10,  f. 
2,  ’72;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  86,  pi.  41,  f.  14,  ’89; 
Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  757,  1903. 

Bulla  biplicata  Lea.  Pr.  Bost,  Soc.  N.  H.,  i,  p.  204,  1844. 

Distribution. — Hatteras  to  Barbados,  7-168  fms.  Pliocene 
to  Recent.  Gulf  coast,  Recent:  West  Florida  and  Texas. 
Pleistocene,  Louisiana,  Knapp’s  No.  2 ^well,  Terrebonne 
Parish,  1519-1542  ft.,  Crowle}^  No.  4 well,  Jennings.  1663- 
1670  feet. 

bidentata  var.  galvestonensis  Harris,  Bull.  Am.  Pal.,  vol.  i,  p. 
96,  pL  3,  f.  2,  1895. 

Distribution. — Upper  Miocene,  Galveston  well  at  2600-2733 
feet. 

Genus  6ULLARIA  Rafinesque 

striata  Bruguiere,  Ency.  Meth.,  i,  p.  572,  (as  Bulla)]  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  88,  1889;  Pilsbry,  Man.  Conch.,  i, 
ser.,  15,  p.  332,  pi.  37,  f.  42-46,  ’93. 

Distribution. — Recent,  Mediterranean  and  Atlantic  coasts  of 
Portugal  and  Morocco.  Also  living  at  Clearwater  Harbor, 
West  Florida;  New  Harbor  Isis,  and  Chandeleurs,  Louisi- 
ana; Texas.  Pliocene,  Caloosahatchie  marls,  Fla. 

occidentalis  A.  Adams,  In  Sowerby’s  Thes.,  2,  p.  577,  pi.  123,  f. 
72,  73,  1850,  (as  Bulla)]  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  324, 
’83,  Bull.  37,  U.  S.  N.  M.,  p.  88,  ’89;  Singley;  4th  Ann. 
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Rept.  Geol.  Siirv.  Tex.,  p.  332,  ’92/  Vanatta,  Pr.  A.  N.  S. 
Phila.,  55,  p.  757,  1903. 

Distribution. — Florida  to  St.  Vincent,  W.  I.  Gulf  coast: 
Cedar  Keys,  St.  Marks,  Tampa,  Crooked  Isl  (Calhoun  Co.), 
Fla.;  Corpus  Christ!  and  Matagorda  Ba)'S,  Texas. 

solida  Gmelin,  vS}^st.  Nat.,  13,  p.  3434,  {a.s  Dali,  Bull. 

37,  U.  S.  N.  M.,  p.  88,  1889/ Pilsbr}4  Man.  Conch.,  i ser. 
P-  335,  pl.  43,  I,  2,  1893. 

Distribution. — West  Indies,  Vera  Cruz  and  Maracaibo. 
Cited  from  Texas  region.  Gulf  of  Mexico  (Dali,  ’89). 

abyssicola  Dali,  Bull.  M.  C.  Z.,  9,  p.  97,  1881,  {2.S  Bulla) \ 18,  p. 
56,  pl.  17,  f.  II,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  88,  pl.  17,  f. 
II,  ’89;  Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  338,  pl.  36,  f. 
31,  1893. 

pinguiscula  Jeffreys,  Ann.  & Mag.  N.  H.,  p.  318,  1880,  (nome?i 
nudum)\  Watson,  Chalk  Exp.  Gastr.,  p.  638,  1886. 

Distribution. — Bay  of  Biscay,  Azores,  Antilles  and  Yucatan 
Strait,  450-640  fms. 

Genus  HAS^INOEA  Turton 

elegans  Gray.  Ann.  of  Philos,  new  ser.  9,  p.  408;  1825;  Index 
Testae.,  Suppk,  pl.  3,  f.  2,  (as  Bzilla);  Pilsbry,  Man. 
Conch.,  I ser.,  15,  p.  355,  pl.  41,  f.  37-39,  pl.  40,  f.  88, 
1893;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  364, 
1901. 

gziildingi  Sw^ainson,  Malacol,  pp.  251,  360,  f.  46,  1840;  Adams, 
Thes.,  p.  580,  pl.  124,  f.  87-89;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  88,  1889. 

Note. — Fide  Pilsbr}^  the  true  elegans  of  Gray  is  this  species 
and  not  a European  shell. 

Distribution. — Antilles  to  Rio  de  Janeiro.  Gulf  coast.  West 
Florida  and  Texas. 
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succinea  Conrad,  Pr.  A.  N.  S.  Phila.,  3,  p.  26,  pi.  i,  f.  5,  1846, 
(a.s  Bulla)]  Dali,  Pr,  U.  S.  N.  M.,  6,  p.  324,  1883;  Bull. 
37,  U.  S.  N.  M.,  p.  88,  ’89;  Mitchell,  List  Tex.  Sh.; 
Pilsbry,  Man,  Conch.,  i ser. , 15,  p.  357,  pi.  48,  f.  18,  1893; 
Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  364,  1901. 

Distribution. — Indian  River,  E.  Fla.,  to  Texas.  West 
Florida  at  Tampa  (Conrad’s  type  locality),  and  Cedar  Keys; 
Chandeleurs,  La. 

aniilSarum  d’Orbigny,  Moll.  Cuba  i,  p.  124,  pi.  4,  f.  9-12; 
Moerch,  Mai.  Bl.,  22,  p.  175;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  88,  1889;  Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  358,  pi.  41, 
f*  35 > 36,  1893;  Mitchell,  List  Texas  Shells. 

cerina  Menke,  Zeitschr.  fur  Mai.,  p.  142,  1853. 

Distribution. — W.  Florida  to  Porto  Rico  and  St.  Thomas. 
Gulf  coast  at  Tampa,  Fla.,  and  Espiritu  Santo  Bay,  Texas. 

aniillarum  var.  guadalupensis  Sowerb}^  Conch.  Icon.,  f.  14,  1868; 
Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  358,  pi.  41,  f.  30-34, 
1893- 

Distribution. — Guadeloupe,  Cuba  &c..  Gulf  coast  at  White 
Water  Bay,  West  Florida. 

petiti  d’Orbigny,  Moll.  Cuba  i,  p.  130,  pi.  4,  bis.  f.  13-16,  (as 
Bulla)]  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  88,  1889:  Pilsbry, 
Man.  Conch.,  i ser.,  15,  p.  359,  pi.  41,  f.  23,  24,  1893. 

Distribution. — St.  Thomas,  W.  I.  and  Tampa,  West  Fla. 

virescens  Sowerby,  Genera,  No.  39,  f.  2;  Dali,  Tr.  W.  I.  S.,  3, 
p.  18,  1890;  Pilsbry,  Man.  Conch.,  i ser.,  15,  p.  360,  pi.  40, 
f.  5,  pi.  43,  f.  19,  1893. 

Distribution. — Recent  on  the  Pacific  coast,  California  to 
Mexico.  Pliocene,  Caloosahatchie  beds,  Fla.  Not  in  the 
recent  Atlantic  fauna. 

Genus  CYLINDROBULLA  Fischer 
beaui  Fischer,  Jour,  de  Conch.,  p.  275,  pi.  8,  f.  8,  9,  1856;  Dali, 
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Bull.  37,  U.  S,  N M.,  p.  88,  1889;  Pilsbry,  Man.  Conch.,  i 
ser.,15,  p.  380,  pi.  42,  f.  19,  20,  1893. 

Distribution. — Guadeloupe  (type  locality),  St.  Thomas,  W. 
I.;  Gulf  coast  at  Cedar  Keys,  2-95  fms.  This  species  is  the 
genotype. 

Genus  HYDATINA  Schumacher 

physis  Linnaeus,  Syst.  Nat.,  ed.  jr.,  p.  727,  1758,  (sls  Bulla); 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  88,  1889;  Pilsbry,  Man. 
Conch.,  ser.  i,  15,  p.  387,  pi.  45,  f.  14-17,  1893; 

Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  364,  1901. 

Distribution. — Atlantic,  Pacific  and  Indian  Oceans.  Gulf 
coast:  Sarasota,  West.  Fla. 

Genus  PHI  LINE  Ascanius 

flexuosa  M.  Sars,  Nyt.  Mag.  f.  naturvidens.,  17,  p.  18 1,  pi.  ii,  f. 
23-26;  Christianiafjordens  Fauna,  pp.  69,  70,  pi.  ii,  f.  23- 
26;  Dali,  Bull.  M.  C.  Z.,  18,  p.  59,  1889;  Bull.  37,  U.  S.  N. 
M.,  p.  88,  1889;  Pilsbry,  Man.  Conch.,  i ser.,  16,  p.  21,  pi. 
4,  f,  86-89,  1896. 

Distribution. — Christiania, Norway;  Yucatan  Strait,  640  fms. 
Genus  TETHYS  Linnaeus 

protea  Rang,  Hist.  Nat.  des  Aplysiens,  p.  56,  pi.  10,  f.  1-3,1828, 
{as  Aplysia):  d’  Orbigny,  Moll.  Cuba,  i,  p.  117;  Beau,  Cat. 
Coq.  Guadeloupe,  p.  20;  Dali,  Pr.  U.  S.  N.  M.,  p.  324, 
’83;  Pilsbry,  Man.  Conch.,  i ser.  16,  p.  78,  pi.  37,  f.  20-22, 
1895;  Dali  & Simpson,  Bull.  U.  S.  Fish  Com.  i,  p.  365, 
1901 . 

Distribution. — Florida  to  Carthagena,  Columbia.  Very 
abundant  in  the  Antilles.  Gulf  of  Mexico,  West  Florida 
(Dali). 

willcoxi  Heilprin,  Pr.  A.  N.  S.  Phila.,  p.  364,  1886,  {as  Aplysia); 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  90,  ’89;  Pilsbry,  Man. 
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Conch.,  I ser.  16,  p.  80,  pi.  35,  f.  30-32,  1895;  Johnson,  Occ. 
Pap.  Bost.  Soc.  N.  H.,  7,  p.  154,  1915. 

Distribution. — Little  Gasparilla  Bay  and  Marco  We.st 
Florida.  Also  Massachussetts  coast. 


ORDER  PULMONATA 
Genus  AURICULA  Lamarck 

(Auriculastrum)  pellucens,  Menke,  Syn.  Meth.  Moll.,  p.  131,  1830; 
Dali,  Pr.  U.  S.  N.  M.,  8,  p.  275,  pi.  18,  f.  8,  1885;  Bull. 
37,  U.  S.  N.  M.,  p.  90,  pi.  47,  f.  8,  1889. 

Distribution. — Cedar  Keys,  Florida,  to  Demerara,  British 
Guiana. 

Genus  PEDIPES  Scopoli 

mirabilis  Muhlfeld,  Mag.  Ges.  Nat.  Freude,  Berlin,  8,  p.  8,  pi. 
II,  f.  13,  a.  b.  1818;  Dali,  Bull,  37,  U.  S.  N.  M,,  p.  92,  pi. 
47,  f.  17,  1889:  Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i, 
p.  369,  pi.  53,  f.  8,  1901. 

quadridens  Pfeiffer,  1839:  ovalis  Adams,  1849,  tridens  Pfeiffer, 
1854. 

naticoides  Pr.  Bost.  S.  N.  H.  13,  p.  108,  1869;  Dali, 

Pr.  U.  S.  N.  M.,  8,  p.  279,  pi.  18,  f.  17,  1885. 

• Distribution. — Tampa,  Florida, to  Guadeloupe  Island. 

elongatus  Dali,  Pr.  U.  S.  N.  M.,8,  p.  279,  pi.  18,  f.  4,  1885;  Bull. 
37,  U.  S.  N.  M.,  p.  92,  pi.  47,  f.  4,  1889. 

Distribution. — Marco,  Southwest  Florida. 

Genus  MELAMPUS  Montfort 

COffeus  Linnaeus, Syst.  Nat.  ed.  jr,  p.  729,  i758,(as  ; Dali, 

Bull.  37,  U.  S.  N.  M.,  p.  92,  pi.  47,  f.  3,  1889;  Dali  & 
Simpson,  Bull.  U.  S Fish  Com.  i,  p.  368,  pi.  53,  f.  13,  1901. 

coniforviis  Bruguiere,  Kncy.  Me'th.  i,  p.  339,  Bulimus) . 
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Auriada  ovida  d’Orbigny,  Moll.  Cuba  i,  p.  187,  Atlas,  pi.  13, 

f-  4-7, 1853- 

Distribution. — Florida  to  French  Guiana.  Pleistocene  to 
Recent.  Gulf  coast,  Cedar  Keys,  Fla.  and  Texas. 

GOffeus  var.  guncnachi  Pfeiffer,  Vanatta,  Pr.  A.  N.  S.  Phila. , 55, 
p.  757,  1903. 

Distribution. — St.  Andrews  Bay,  Washington  Co.,  Fla. 

floridanus  Shuttleworth,  MSS.,  Pfeiffer,  Mon.  Aur.  Viv.,  p.  36, 
1856;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  92,  pi.  47,  f.  2,  1889. 

Distribution. — Tampa  to  Florida  Ke}^s. 

flavus  Gmelin,  Syst.  Nat.,  p.  3436,  1792,  (as  Voluia);  Binney, 
Jour.  Bost.  Soc.,  Nat.  Hist.,  7,  p.  166,  1863;  Land  & Fr. 
Water  Sh.  pt.  2,  p.  12, ’65;  Dali,  Pr.  U.  S.  N.  M.,  8,  p.  281, 
pi.  18,  f.  2,  ’85;  Bull.  37,  U.  S.  N.  M.,  p.  92,  pi.  47,  f.  I, 
’89;  Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  368,  pi. 
54,  f.  9,  1901;  Mitchell,  List  Texas  Shells. 

Vohda  flava  Gmelin,  Syst.  Nat.  p.  3436,  1792. 

Bidhnus  monUe  Bruguiere,  Ency.  Me'th.,  i,  p.  338,  1789. 

to7'osa  Moerch,  Cat.  Yoldi,  38,  1852. 
coro7iatus  Adams,  1849;  coron^dus  Adams,  1854. 

Distribution. — Florida  to  Guadelonpe.  Gulf  coast:  Tampa, 
Cedar  Keys,  Fla.;  Point  au  Fer,  La.;  Port  Lavaca  and 
Espiritu  Santo,  Tex. 

Note. — According  to  Mr.  Mitchell,  this  species  lives  near 
shore,  hiding  in  the  day  time  under  drift  wood  and  sea 
weed  and  goes  in  search  of  food  nocturnally. 
tineatus  Sa}L  Jour.  A.  N.  S.  Phila.,  i ser.  2,  p.  246,  1822;  Dali, 
Bull.  37,  U.  S.  N,  M.,  p.  92,  pi.  47,  f.  9,  12,  ’89;  Singley, 
4th  Ann.  Geol.  Rept.  Texas,  p.  352,  ’92:  Johnson,  Occ.  Pa. 
Bost.  Soc.  N’  H.,  7,  p.  178,  1915. 
bidc7datus  Say,  Jour.  A.  N.  S.  Phila.,  i ser.,  2,  p.  245,  1822; 
DeKay,  N.  Y.,  Moll.,  p.  57,  pi.  5,  f.  92,  i,  2,  3,  1843; 
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Binney,  Land  & Fr.  W.  Sh.,  2,  p.  10,  ’65;  Not  bidentatus 
Montagu,  1803,  which  is  European,  but  introduced  on  New 
England  coast. 

biplicatus  Pfeiffer,  Mon.  Auric.  Viv.,  p.  21. 

Auricula  cor^iea  Deshayes,  Ency.  Me'th.,  2,  p.  90,  1830; 
Jaumei  Mittre',  1841. 

Distribution. — Maine  to  Tortola  Isl.,  Gulf  coast:  Tampa, 
Cedar  Keys,  St.  Mark’s,  Fla.;  Point  au  Fer.  Chaudeleurs, 
Belle  Isle,  Ea  ; Galveston,  Tex. 

Note. — Northern  specimens  very  distinct;  southern  grade 
towards  flavus  with  which  they  may  hybridize.  Inhabits 
salt  marshes. 

(Detracia)  bulloides  Montagu,  Testacea  Brit.,  p.  339,  pi.  30,  f. 
4,  1803,  (as  Valuta)  \ Dali,  Pr.  U.  S.  N.  M.,  8,  p.  285,  pi. 
18,  f.  7,  1885;  Bull.  37,  U.  S.  N.  M.,  p.  92,  pi.  47,  f.  7,  ’89. 

Distribution — Cedar  Keys,  Fla.  and  the  Antilles.  Type  of 
Gray’s  subgenus  Detracia. 

(Sayella)  hemphilli  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  323,  pi.  10,  f.  6, 
1883,  (as  Leuconia) ; Pr.  U.  S.  N.  M.,  8,  p.  286,  pi.  18,  f. 
II,  ’85;  Bull.  U.  S.  N.  M.,  37,  p.  92,  pi.  47,  f.  II,  ’89; 
Singley,  4th  Ann.  Kept.  Tex.  Surv.  p.  343,  ’92. 

Distribution. — Cedar  Keys,  Florida,  and  Corpus  Christi, 
Texas.  Type  of  section  Sayella  Dali  which  is  intermediate 
between  Blauneria  and  Detracia. 

(Sayella)  crosseana  Dali,  Pr.  U.  S.  N.  M.,  8,  p.,286,  pi.  18,  f.  10, 
’85;  Bull.  37,  U.  S.  N.  M.,  p.  92,  pi.  47,  f.  10,  ’89;  Singley, 
4th  Ann.  Kept.  Tex.  Surv.,  p.  343,  ’92. 

Distribution. — West  Florida  at  Egmont  Key  (Tampa  Bay); 
Corpus  Christi,  Texas  and  the  Bahamas. 

Genus  PLAN0RB1S  Guettard 

ophis  Dali,  Proc.  U.  S.  N.  M.,  46,  p.  236, *pl.  21,  f.  3,  4,  1914. 
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Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, La.,  at  49  feet.  Brackish  water  formation. 

Note. — The  living  species  of  this  fresh  water  genus  are  not 
included  in  this  Synopsis. 

Genus  TRALfA  Gra}* 

pusilla  Gmelin,  Syst.  Nat.  p.  3436,  1792,  (as  Voluta)\  Dali,  Pr. 
U.  S.  N.  M.,  8,  p.  276,  pi.  18,  f.  5,  ’85;  Bull,  37,  U.  S.  N. 
M.,  p.  92,  pi.  47,  f.  5,  ’ 89;  Dali  & Simpson,  Bull.  U.  S, 
Fish  Com.  i,  p.  369,  pi.  54,  f.  13,  1901. 

triplicata  Donovan,  1802;  ovtda  Bruguiere,  1789;  nite^is 
Lamarck,  1822. 

Distribution. — Cedar  Keys  to  Guadeloupe, 
minuscula  Dali,  Bull.  37,  U.  S N.  M.,  p,  92,  1889. 

Distribution. — Tampa  to  Bahamas. 

(Alexia)  myosotis  Draparnaiid,  Tabl.,  p.  53,  ’01,  {as  Auricula); 
Dali,  Pr.  U.  S.  N.  M.,  8,  p.  277,  ’85;  Bull.  37,  U.  S.  N.  M., 
p.  92,  pi.  52,  f.  9,  ’89. 

denticulata  Montagu.  Test.  Brit.,  p.  234,  pi.  20,  f.  5,  ’02,  (as 
Voluia) 

Distribution. — Europe;  Jamaica  (introduced) ; West  Florida, 
San  Francisco  (introduced). 

Genus  BLAUNERIA  Shuttleworth 

heteroclita  Montagu,  Test.  Brit.,  SuppL,  p.  469,  ’08,  (as  Valuta^: 
Arango,  Moll.  Cubana,  p.  60,  ’78;  Dali,  Pr.  U.  S.  N.  M., 
8,  p.  287,  pi.  17,  f.  6,  ’85;  Bull.  37,  U.  S.  N.  M.,  p.  92,  pi. 
47,  f.  14,  ’89,  Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p. 
369,  1901. 

pellucida  Pfeiffer,  ’40,  mberisis  Pfr. 

Distribution. — Tampa  and  Marco,  West  Florida.  Also 
Antillean. 
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Genus  SIPHON  ARIA  Sowerby 

alternata  vSay,  Jour.  A.  N,  S.  Phila.,  5,  p.  215,  ’26,  (as  Patella)-, 
Binney,  Land  & F.  W.  Sh.,  2,  p.  153,  f.  254,  ’65;  Dali,  Pr. 
U.  S.  N.  M.,  8,  p.  287,  ’85;  Bull.  37,  U.  S.  N.  M„  p.  92, 
1889. 

Distribution. — The  variet}"  brunnea  Hanley  (Pr.  Z,  S.,  pp. 
21,  i5i,’58)is  found  at  Sarasota  Ba>oWest  Fla., and  Bermuda. 

lineolata  d’Orbigny,  Moll.  Cuba,  i.  pi.  17,  f.  13-15;  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  92,  ’89. 

Distribution. — Fernandina,  Fla.,  to  Brazil  and  Texas  region 
of  the  Gulf  of  Mexico. 

Genns  W 1 LL  f AM  S A Monterosato 
krebsi  Moerch,  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  92.  ’89. 
Distribution. — West  Florida  to  Barbados. 

Fenus  VERONICELLA  Blainville 

floridana  Binney,  Terr.  Moll.  U.  S.,  2,  pi.  67,  f.  17,  ’51;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  90,  1889. 

Distribution. — Charlotte  Harbor,  VvTst  Florida  to  Florida 
Keys. 

Note. — Since  Blainville  erroneously  attributed  a shell  to  this 
slug-like  genus,  Ferussac’s  later  name  Vag inula  is  often 
used;  but  Veronicella  has  priority. 

ORDER  CTHNOBRANCHIATA 

Genus  TEREBRA  Bruguiere 

cinerea  Born,  Test.  Mus.  Vind.,  p.  267,  pi.  10,  f.  ii,  12,  1780; 
Tryon,  Man.,  7,  p.  31,  pi.  9,  f.  67,  1885;  Dali,  Bull.  M.  C. 
Z.,  18,  p.  63,  ’89;  Singley,  4th  Ann.  Rept.  Tex.,  p.  332, 
’92;  Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p,  382, 
1901. 

salleana  Desha)^es,  jajnaiccnsis  C.  B.  Adams. 
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Distribution. — West  Indies  to  Colombia.  Gulf  coast: 
Chandeleurs,  La.,  Corpus  Christi,  Tex.  Pleistocene,  New 
Orleans  Pumping  Station,  No.  7. 

disSocata  Say.  Jour.  A.  N.  S.  Phila.,  2,  p.  236,  1825,  (as 
CeritJiium)\  Hilgard,  House  of  Rep.,  Ex.  Doc.  i,  pt.  2,  p. 
887,  ’78;  Tr\^on,  Man.,  7,  p.  18,  pi.  4,  f.  63,  ’85;  Singley, 
4th  Ann.  Rept.  Tex.,  p.  332,  ’92;  Vanatta,  Pr.  A.  N.  S. 
Phila.,  55,  p.  757,  1903. 

rudis  , petitii  Kiener.  Not  Maur}^  1917. 

Distribution.  — Maryland  to  West  Indies  and  Venezuela. 
Miocene  to  Recent.  Gulf  coast  Recent;  Cedar  Keys,  Fla.; 
Chandeleurs,  La.;  Galveston  & Corpus  Christi,  Texas. 
Pleistocene  of  New  Orleans  pumping  station  No.  7;  New 
Orleans  artesian  well  of  1856;  Lake  Borgne  borings;  Knapp’s 
wells,  Terrebonne  Parish,  No.  I at  1600-1700,  2000-2150  ft.. 
No.  2 at  1150-1290,  1731-1739,  No.  3 at  1150-  1525  feet. 
Also  of  North  Creek,  Manatee  and  Labelle,  West  Fla.  Up- 
per Miocene,  Galveston  well,  2158-2920  ft. 
concava  Say.  Jour.  A.  N.  S.  Phila.,  5,  p.  207,  1827;  Dali,  Tr.  W. 
Inst.  Sci.,  3,  p,  24,  1890;  Singley,  4th  Ann.  Rept.  Tex.,  p. 
332,  ’92;  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  97, ’95. 

Distribution. — N.  Carolina,  Georgia  and  Texas,  at  Galves- 
ton . Pleistocene  of  North  Creek,  Fla.  Pliocene,  Caloosahat- 
chie,  Fla.  Upper  Miocene,  Galveston  well  at  2552-2920  ft. 
Note. — The  variety  vinosa  Dali  (Bull.  M.  C.  Z.,  i8,  p.  64, 
’89)  is  found  on  the  Gulf  coast  at  Sarasota  Bay  and  Char- 
lotte Harbor,  West  Fla. 

protexta  Conrad,  Pr.  A.  N.  S.  Phila.,  3,  p.  26,  1843,  (as 
Cerit hillin')',  Tr3^on,  Man.  7,  p.  25,  pi.  6,  f.  98,  1885;  Dali, 
Bnll.  37,  U.  S.  N.  M.,  p.  94,  ’89;  Tr.  Wagner  Inst.,  3,  p. 
25,  ’90;  Dali  & Simpson,  Bull,  Fish  Com.  i,  p.  382,  1901; 
Vaughan,  Publ.  No.  133,  Cam.  lust.,  p.  17 1,  1910;  Maur}^ 
Bull.  Am.  Pal.  29,  p.  28,  pi.  4,  f.  i,  1917. 
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Distribution. — Hatteras  to  Texas  2-50  fms.  Lower  Miocene 
to  Recent.  Gulf  coast:  Cedar  Ke}^s  & St.  Marks,  Fla.; 
Cameron,  La.;  Galveston,  Tex.  Pleistocene,  North  Creek, 
Manatee  and  Labelle,  Fla..  The  variety  lutescens  E.  A. 
Smith,  ranges  from  N.  Carolina  to  West  Florida.  It  is 
more  distinctly  reticulated  than  the  typical  form. 

nassula  Dali,  Bull.  M.  C.  Z.,  18,  p.  66,  pi.  36,  f.  8,  1889;  Dali 
& Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  383,  1901. 

Distribution. — Martinique.  Also  Gulf  of  Mexico,  Lat.  23° 
N.,  Lon.  88°  W.,  at  95  fms.;  Yucatan  Strait,  640  fms. 

limatula  Dali,  Bull.  M.  C.  Z.,i8,  p.  66,  1889;  Bull.  37,  U.  S.  N, 
M.,  p.  94,  '89. 

Distribution. — N.  Carolina  to  Barbados.  Also  Gulf  of  Mex- 
ico between  Mississippi  delta  and  Cedar  Keys  at  iii  fms. 

texana  Dali,  Nautilus,  12,  p.  45,  Aug.,  1898;  Pr.  U.  S.  N.  M., 
24,  p.  502,  pi.  29,  f.  8,  1902. 

Distribution. — Matagorda  Island,  Texas.  Collected  by  Hon. 
J.  D.  Mitchell.  Very  rare. 

gaSvestonensis  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  98,  pi.  3,  f.  5, 
1895- 

Distribution. — Upper  Miocene,  Galveston  well  at  2387-2871 
1910. 

calhounensis  Maury,  Bull.  Am.  Pal.,  No.  21,  p.  4,  pi.  i,  f.  3, 
1910. 

Distribution. — Lower  Miocene,  Chipola  marl,  Bailey’s 
Ferry,  Fla.,  and  Bascom  No.  2 well  Mobile,  Alabama,  at  a 
depth  of  1241  feet,  Chipola  horizon. 

indenta  Conrad,  Cited  by  Mr.  Aldrich  from  the  Bascom  No.  i 
well,  Mobile,  Ala.  at  1500-1556  feet. 

langdoni  Dali,  Pr.  U.  S.  N.  M.,  18,  p.  39,  1895;  Tr.  W.  Inst., 
3,  pi.  59,  f.  27,  1903. 
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Distribution. — Dower  Miocene,  Chipola  marl,  Fla.;  Upper 
Miocene  Galveston  well  at  2158-2920  feet  (Harris). 

Genus  CONUS  Linnaeus 

proteus  Hwass,  Knc.  Metli.  vers,  i,  pt.  2,  p.  682,  1789;  Reeve, 
Conch.  Icon.,f.  219,  b;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  94, 
1889;  Vaughan,  Publ.  No.  133,  Cam.  Inst.,  p.  171,  1910; 
Maury,  Bull.  Am.  Pal.  No.  29,  p.  42,  pi.  6,  f.  ii,  1917. 

leoninus  Hwass,  1791,  spurius  auctores,  as  of  Gmelin. 

Distribution. — West  coast  Florida,  19  fms.  South  to  Vene- 
zuela. Pliocene,  Caloosahatchie  River,  and  Pleistocene, 
Labelle,  Fla. 

centurio  Born,  Mus.  Vind.,  pi.  7,  f.  10,  1780;  Tryon,  Man.,  6,  p. 
33,  f.  9,  f.  68, ‘1884:  Dali,  Bull.  M.  C.  Z.,  18,  p.  69,  ’89. 

Distribution. — Antilles.  Also  Gulf  of  Mexico  between 
Mississippi  delta  and  Cedar  Ke}^s  at  25  fms. 

delessertianus  Recluz,  Mag.  deZool.,  pi.  72,  1843;  Tryon,  Man., 
6,  P-  33,  pl-  9,  67,  ’84;  Dali  (as  delessertii)  Bull.  37, 

U.  S.  N.  M.,  p.  94,  ’89. 

Distribution. — Hatteras  to  West  Florida,  22-63  Doubt- 
ful specimen,  Porto  Rico. 

flavescens  Gray,  Sowerby,  Conch.  111.,  f.  68;  Tr>'on,  Man.,  6,  p. 
36,  pi.  10,  f.  84,  1884;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  94, 
1889. 

Distribution. — Hatteras  to  Barbados,  and  West  Florida,  15- 
170  fms.  Pliocene  to  Recent. 

fforidanus  Gabb,  Am.  Jour.  Conch.,  4,  p.  195,  pi.  15,  f.  4,  1868; 
Tr}^on,  Man.  6,  p.  38,  pi.  ii,  f.  4,  5,  1884;  Dali,  Bull.  37,  p. 
94,  1889;  Tr.  W.  Inst.  Sci.,  3,  p,  27,  1890. 

Distribution. — Hatteras  to  Florida  Keys  and  West  Fla. 
Pliocene  of  the  Caloosahatchie  beds. 
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peali  Green, Tr.  Alban}^  Inst.,i,  p.  123, pi.  3,  f.  3,  1830;  Tryon, 
Man.,  6,  p.  36,  pL  10,  f.  89-92,  1884;  Dali,  Bull.  M.  C.  Z., 
18,  p.  68, ’89. 

stearnsi  Conrad,  Am.  Jour.  Conch.,  5.  p.  104,  pi.  10,  f.  i, 
1869. 

Distribution. — Hatteras  to  Isthmus  of  Panama.  Also  Cedar 
Ke}^s,  Florida,  0-5  fms.  Pliocene,  Caloosahatchie  beds. 

pygmaeus  Reeve,  Pr.  Z.  S.,  p.  179,  1843;  Kiener,  Coq.  Viv. 
Conus,  p.  1 74, pi.  Ill,  f.  I a-b,i848;  Dali  and  Simpson, Bull. 
U.  S.  Fish  Com.,  i,  p.  383,  1901. 

Distribution. — West  Florida  to  Tobago  Isl.  Pliocene,  Ca- 
loosahatchie beds.  Pleistocene,  North  Creek,  Fla. 

amphiurgus  Dali,  Bull.  M.  C.  Z.,  18,  p.  70,  1889. 

Distribution. — Coast  of  Yucatan,  27  fms. 
chipolanus  Dali,  Pr.  U.  S.  N.M.,  18,  p.  42,  1895. 

Distribution. — Lower  Miocene,  Chipola  marls,  Florida  and 
of  the  Bascom  No.  2 well.  Mobile,  Alabama,  at  1241  feet. 

Genus  TURRIS  Bolten 

albida  Perry,  Conch.  Expl.,  pi.  32,  f.  4,  1811,  Pleurotoma)  \ 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  96,  ’89;  Dali  & Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  384,  1901;  Maurj-,  Bull.  Am. 
Pal.  No.  29,  p.  50,  1917. 

Distribution. — Recent,  Cedar  Keys  to  Barbados,  26-100  fms. 
Oligocene  of  Vicksburg,  Miss.,  and  of  Tampa,  Fla.;  Lower 
Miocene,  Western  Florida  and  Santo  Domingo;  Upper  Mio- 
cene, Galveston  well  at  2158-2950  feet. 

Note. — The  variety  tellea  Dali  (Bull.  M.  C.  Z.,  18,  p.  72, 
1889)  was  dredged  in  the  Gulf  of  Mexico  between  Missis- 
sippi delta  and  Cedar  Keys. 

Genus  LEUCOSYRINX  Dali 

verrilli  Dali,  Bull,  M.  C.  Z.,  9,  p.  57,  1881,  Pleurotoma)\  18, 


33 


Bulletin  38 


63 


p.  75,  pi.  10,  f.  5,  1889;  Bull.  37,  pi.  10,  f.  5,  ’89. 

Distribution. — N.  Carolina  to  Guadeloupe.  Also  Gulf  of 
Mexico,  Lat.  25°  N.,  Lon.  84°  W. , 888  fms.,  and  between 
Mississippi  delta  and  Cedar  Keys, 
sigsbeei  Dali,  Bull.  M.  C.  Z.,  9,  p.  57,  1881,  {2^  Pleurotofna)-, 
18,  p.  76,  pi.  II,  f.  10,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  96, 
pi.  II,  f.  10,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Off  Bequia,  1591 
fms. 

ienoceras  Dali,  Bull.  M.  C.  Z,,  18,  p.  76,  pi.  36,  f.  5,  1889; 
Bull.  37,  U.  S.  N.  M.,  p.  96,  pi.  36,  f.  5,  ’89. 

Distribution. — N,  Carolina  to  Guadeloupe.  Gulf  of  Mexico 
between  Mississippi  delta  and  Cedar  Keys  at  724  fms. 

subgrundsfera  Dali,  In  Agassiz’s  Three  Cruises  of  the  Blake,  2, 
p.  66,  f.  283,  1888,  (as  Pleuroto?na) ; Bull.  M.  C.  Z.,  18,  p. 
77,  pi,  38,  f.  I,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  96,  pi.  38,  f. 
I,  ’89. 

Distribution. — Cape  Fear,  N.  C.,  to  St.  Kitt’s,  W.  I.  Gulf 
of  Mexico,  Yucatan  Strait,  640  fms.,  and  between  Missis- 
sippi delta  and  Cedar  Keys,  940  fms.,  U.  S.  Fish  Com.  St. 
2384. 

Genus  ANCl  STROSYR I NX  Dali 

radaata  Dali,  Bull.  M.  C.  Z.,  18,  p.  78,  pi.  12,  f.  12,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  96,  pi.  12,  f.  12,  ’89;  Dali  & Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  384,  1901. 

Distribution. — Gulf  of  Mexico,  Yucatan  Strait, 640  fms.  and 
between  Mississippi  delta  and  Cedar  Keys.  Also  Antillean. 
Genus  GENOTA  Adams 

mitre! la  Dali,  Bull.  M.  C.  Z.,  9,  p.  56,  Aug.,  1881,  (as  Pleuro- 
toma)\  18,  p.  78,  pi.  12,  f.  5,  ’89;  Bull.  37,  U.  S.  N.  M., 
p.  96,  pi.  12,  f.  5,  ’89. 
didyma  Watson , 1881. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Sombrero. 
W.  I. 
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Genus  DPJLL^A  Gray 

ostrearum  Stearns,  Pr.  Post.  Soc.  N.  H.,  15,  p.  22,  i872;Tryon, 
Man.  7,  p.  197,  pi.  34,  f.  79,  ’84;  Dali,  Bull.  37,  U.  S.  N, 
M.,  p.  96,  ’89;  Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i, 
p.  385,  1901. 

Distribution. — Hatteras  to  Cape  Catouche, Yucatan  and  An- 
tilles. 15-170  fms.  West  Florida;  Recent,  Cedar  Ke3^s; 
Upper  Oligocene,  Tampa;  Lower  Miocene,  Chipola  beds; 
Pliocene,  Caloosahatchie  beds. 

aJbicoma  Dali,  Bull.  M.  C.  Z.  18,  p.  83,  pi.  10,  f.  8,  ’89;  Bull. 
U.  S.  N.  M.,  37, p.  96,  pi.  10,  f.  8,  1889. 

Distribution. — Gulf  of  Mexico,  Lat.  23°  N.,  Lon.  89°  W., 
84  fms.  Also  off  Barbados,  and  St.  Thomas. 

detecta  Dali,  Bull.  M.  C.  Z.,  9,  p.  65,  Aug.,  1881;  18,  p.  84,  pi. 
12,  f. II,  1889;  Bull.  37,  p.  96,  pi.  12,  f.  II,  ’89. 

circumvohtta  Watson,  Jour.  Linn.  Soc.,  15,  p.  465,  Nov.  1881; 
Rept.  Chall.  Gastr.,  p.  357,  pi.  21,  f.  i,  1885. 

Distribution. — Gulf  of  Mexico,  339  fms.  Also  Culebra 
Isl,  W.  I. 

alesidota  var.  maciSenta  Dali,  Bull.  M.  C.  Z.,  18,  p.  85,  pi.  36,  f. 
I,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  96,  pi.  36,  f.  I,  ’89. 

Distribution. — Cape  Fear,  N.  C.  to  Barbados.  Gulf  of 
Mexico  between  Mississippi  delta  and  Cedar  Keys,  iii  fms. 
Typical  form  of  species,  off  Hatteras. 

eucosmia  var.  canna  Dali,  Bull,  M.  C.  Z.,  18,  p,  86,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  96,  ’89. 

Distribution. — Cape  Lookout,  N.  C.,  to  Grenada,  W.  I. 
Also  Gulf  of  Mexico,  west  of  Florida,  50  fms. 

leucomya  Dali,  Proc,  U.  S.  N.  M.,  6,  p.  328,  pi.  10,  f.  8,  1883; 
Bull.  37,  p.  96,  pi.  48,  f.  7,  1889;  Tr.  W.  Inst.,  3,  p.  36, 
1890. 
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Distribution. — Shores  of  Gulf  of  Mexico  from  Sarasota, 
West  Fla.,  to  Yucatan,  3-5  fms.  Pliocene,  Caloosahatchie 
beds,  Fla. 

albinodata  Reeve,  Zool.  Proc.,  6,  1846;  Tryon,  Man.,  6,  p.  197, 
pi.  14,  f.  5,  1884;  Dali, Bull.  37,  U.  S.  N.  M.,  p.  96,  '89. 

Distribution. — Charlotte  Harbor,  West  Fla.,  to  Santo 
Domingo. 

haliostrephis  Dali,  Bull.  M.  C.  Z.,  18,  p.  86,  pi.  13,  f.  3,  1889; 
Bull.  37,  U.  S.  N.  M.,  p.  96,  pi.  13,  f.  3,  ’89. 

Distribution. — Gulf  of  Mexico,  West  of  Florida,  84  fms. 

acestra  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  96,  pi.  10,  f.  7,  ’89. 

Distribution. — West  Florida  to  Grenada  161-400  fms. 

pharcida  Dali,  Bull.  M.  C.  Z.,  18,  p,  88,  pi.  12,  f.  2,  1889;  Bull. 
37,  p.  96,  pi.  12,  f.  2,  ’89. 
exasperata  Dali.  Not  of  Reeve. 

Distribution. — Gulf  of  Mexico,  west  of  Florida,  229  fms. 
Also  East  Fla.  to  Barbados  150- 1002  fms. 

tristicha  Dali,  Bull.  M.  C.  Z..  18,  p.  88,  1889;  Bull.  37,  p.  98, 
1889. 

Distribution. — Three  stations  Gulf  of  Mexico  between  Mis- 
sissippi delta  and  Cedar  Keys,  iii-2iofms.  Temperature 
52°-67°  F. 

eblir  Reeves,  Pr.  Zool.  Soc.,  p.  116,  1845,  {diS  Pleuroto7na')] 

Conch.  Icon.,  pi.  30,  f.  275,  ’45;  Tryon,  Man.,  6,  p.  188, 
pi.  13,  f.  56,  ’84;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  98,  ’89. 

Distribution. — Hatteras  to  Sombrero  Isl.  Also  Gulf  of 
Mexico,  West  of  Florida,  Blake  Station  10,  at  34  fms. 

pagodula  Dali,  Bull.  M.  C.  Z.,  18,  p.  90,  pi.  13,  f.  6,  1889;  Bull. 
37.  P-  98,  pi.  13.  6,  ’89. 

Distribution. — Gulf  of  Mexico,  West  of  Florida,  50  fms. 
Also  Barbados. 
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thea  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  328,  pi.  10,  f.  5,  1883;  Bull,  M. 
C.  Z.,  18,  p.  91,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  98,  pi.  48, 
f.  I,  ’89. 

Distribution. — Hatteras  to  Florida  Keys,  and  West  Florida 
at  Cedar  Keys,  3-15  fms. 

Note. — The  variety  Dali  (Bull.  M.  C.  Z.,  18,  p. 

91,  1889)  was  dredged  in  Gulf  of  Mexico,  U.  S.  Fish  Coin. 
Station  2402  at  1 1 1 fms. 

simpsoni  Dali,  Pr.  Davenport  Acad.  Sci.,  5,  p.  54,  1887,  (as 
Pleurotoina)\  Bull.  M.  C.  Z.,  i8,  p.  91,  1889. 

Distribution. — Hatteras  to  Tampa  Ba}",  West  Florida,  15- 
18  fms. 

lissotropis  Dali,  Bull.  M.  C.  Z.,  9,  p.  58,  Ang.  1881;  18,  p.  91, 
pi.  II,  f.  3,  4,  1889;  Bull.  37,  p.  98,  pi.  II,  f.  3,  4,  ’89. 

hypsela  Watson,  Jour.  Linn,  Soc.,  15,  p.  433,  Oct.  1881;  Chall. 
Gastr.,  p.  341,  pi.  21,  f.  4,  1885. 

Distribution.— Gulf  of  Mexico,  West  of  Florida  at  220  fms. 
Also  Antillean.  Variety  perpolifa  Dali  (Tr.  W.  Inst.,  3,  p. 

36,  ’90),  Caloosahatchie  Pliocene. 

dalli  var.  cestrota  Dali,  Bull.  M.  C.  Z.,  18,  p.  92,  1889;  Bull. 

37,  p.  98,  ’89. 

Distribution. — Between  the  Mississippi  delta  and  Cedar 
Keys,  at  196  fms.  Typical  dalli  Verrill,  ranges  from 
Martha’s  Vineyard  to  Delaware  Bay. 

nucleata  Dali,  Bull.  M.  C.  Z.,  9,  p.  62,  ’81;  18,  p.  92,  pi.  ii,  f. 

1,  1889. 

Distribution. — Gulf  of  Mexico,  229-339  fms.  Also  Antillean. 
Pleurotoma  amhlia  Watson  may  be  a synon3un. 

verriili  Dali,  Bull.  M.  C.  Z.,  9,  p.  68,  1881;  18,  p,  93,  pi.  ii,  f. 

2,  1889;  Bull.  37,  p.  98,  pi.  II,  f.  2,  ’89. 

Distribution. — Gulf  of  Mexico,  West  of  Florida,  220-310  fms. 
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havanensis  Dali,  Bull.  M.  C,  Z.,  9,  p.  67,  1881;  18,  p.  93,  pi.  ii, 

f.  5.  ’89- 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Havana. 

[ithocolleta  Watson,  Jour.  Linn.  Soc.,  15,  p.  441,  1881;  Chall. 
Rept.  Gastr.,  p.  320,  pi.  24,  f.  6,  1885  Plezirofoma); 
Dali,  Bull.  M.  C.  Z.,  18,  p.  93,  pi.  ii,  f.  6,  ’89;  Bull.  37,  p. 
98,  pi.  II,  f.  6,  ’89. 

Distribution. — -Hatteras  to  Guadeloupe,  W.  I.  Also  Gulf  of 
Mexico  between  Mississippi  delta  and  Cedar  Ke}^s,  at  940 
fms. 


Genus  CYIVIATOSYRSNX  Dali 

centimata  Dali,  Bull.  M.  C.  Z.,  18,  p.  95,  pi.  36,  f.  9,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  98,  pi.  36,  f.  9,  ’89. 

Distribution. — Hatteras  and  Gulf  of  Mexico,  Lat.  24°  N., 
Lon.  84°  W.  at  1920  fms.,  and  between  Mississippi  and 
Cedar  Keys  at  1181  fms. 

moseri  Dali,  Bull.  M.  C.  Z.,  18,  p.  97,  pi.  36,  f.  3,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  98,  pi.  36,  f.  3,  ’89. 

Distribution.-— Cape  Hatteras  and  Sarasota  Baj^,  West  Fla. 

Genus  PLEUROTOMELLA  Verrill 

packardi  Verrill,  Am.  Jour.  Sci.,  (3)  5,  p.  15,  1873;  Tr.  Conn., 
Acad.,  5,  p.  453,  pi.  43,  f.  9,  pi.  57,  f.  5,  ’82. 

Distribution. — Gulf  of  Maine  to  Rhode  Island.  The  variety 
benedicHY.  & S.,  (Dali,  Bull.  37,  U.  S.  N.  M.,p.  102,  pi. 
14,  f.  4,  pi.  60,  f.  70  a,  ’89)  ranges  from  Gulf  of  Maine  to 
Bequia,  1290-1507  fms.  Gulf  of  Mexico,  West  Florida  region. 

leucomata  Dali,  Bull.  M.  C Z.,  9,  p.  63,  1881,  (a.s  Drillia)]  18, 
p.  120,  pi.  II,  f.  13,  ’89;  Bull.  37,  p.  102,  pi.  II,  f.  13, 
1889. 
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Distribution. — Gulf  of  Mexico  between  Mississippi  delta 
and  Cedar  Ke}'S.  Also  Florida  Strait.  533-940  fms. 

agassizi  Verrill  and  Smith,  Am.  Jour.  Sci.,  22,  p.  p.  394,  1880; 
Tr.  Conn.  Acad.,  5,  p.  454,  pi.  57,  f.  3,  3 a,  ’82. 

Distribution. — Rhode  Island  to  Cape  Fear,  N.  C.  The 
variety  mexicaiia  Dali  (Bull.  37,  U.  S.  N.  M.,  p.  104,  pi.  ii, 
f.  14,  1889)  ranges  from  Western  Florida  and  Yucatan  re- 
gions of  the  Gulf  to  Martinique.  502-640  fms. 

filifera  Dali,  Bull.  M.  C.  Z.,  9,  p.  56,  1881,  (as  Be/a);  18,  p.  123, 
pi.  12,  f.  9,  ’89;  Bull.  37,  p.  104,  p.  12,  f.  9,  ’89. 

Distribution. — Gulf  of  Mexico,  West  of  Florida,  331  fms. 

hadria  Dali,  Bull.  M.  C.  Z.,  18,  p.  125,  1889;  Bull.  37,  p.  104, 
1889. 

Distribution. — Cape  Fear,  N.  C.,  407  fms.  Also  Gulf  of 
Mexico  between  Mississippi  delta  and  Cedar  Keys,  at  1181 
fms. 

extensa  Dali,  Bull.  M.  C.  Z.,  9,  p.  55,  Aug.,  1881,  (as  var.  of 
Pleiirotoma  blaJzcana);  18,  p.  126,  pi.  10,  f.  2,  ’89;  Bull.  37, 
p.  104,  pi.  10,  f.  2,  ’89. 

Pleuj'otoma  sty'cptophora  Watson,  Jour.  Finn.  Soc.,  15,  p.  464, 
Nov.  1881;  Chall.  Gastr.,  p.  366,  pi.  19,  f.  8 a-b,  1885. 

Distribution. — Gulf  of  Mexico,  Fat.  23°  N.,  Fou.  88°  W., 
804  fms.;  Yucatan  Strait  640  fms.  Also  North  Atlantic. 

blakeana  Dali,  Bull,  M.  C.  Z.,  9,  p.  54,  1881;  18,  p.  126,  pi.  10, 
f.  I,  ’89;  Bull.  37,  p.  104,  pi.  10,  f.  I,  ’89. 

brevis  Verrill,  Tr.  Conn.  x\cad.,6,  p.  417,  pF  44,  f.  8,  ’85. 

Distribution. — Gulf  of  Maine  to  Santa  Cruz,  W.  I.,  100-1608 
fms.  Also  Yucatan  Strait,  640  fms.;  Florida  Strait,  339 
fms. 
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Genus  GLYPHOSTOi^ilA  Gabb 

gabbi  Dali,  Bull.  M.  C.  Z.,  i8,  p.  loS,  pi.  13,  f.  4,  5,  7,  8,  1889; 
Bull.  37,  U.  S.  N.  M.,  p.  100,  pi.  13,  f.  4,  5,  7,  8,  ’89. 

Distribution. — Gulf  of  Mexico,  Blake  Station  36,  84  fms. ; U. 
S.F.C.Sta.  2405,  west  Florida,  30-50  fms.  Also  off  Barbados. 

gratala  Dali,  Bull.  M.  C.  Z.,  9,  p.  64,  Aug.,  1881,  (as  Pleuro- 
toma);  18,  p.  no,  pi.  12,  f.  16,  ’89;  Bull.  37,  p.  100,  pi.  12, 
f.  10,  ’89. 

incilis  Watson,  Jour.  Linn.  vSoc.,  15,  p.  425,  Oct.,  1881;  Rept. 
Chalk  Gastr.,  p.  304,  pi.  24,  f.  5,  ’85. 

Distribution. — Gulf  of  Mexico  between  Mississippi  delta  and 
Cedar  Keys,  227  fms.  Also  East  Florida  and  Antilles. 
Pliocene,  Caloosahatchie  beds. 

Genus  S\1Af^G!L8A  Risso 

balteata  Reeve,  Conch.,  Icon.,  3,  pk,  8,  f.  57,  1846;  Tr5"on,Man. 
Conch.,  6,  p.  247,  pi.  24,  f.  II,  ’84;  Dali,  Bulk  37,  U.  S.  N. 
M.,  p.  100,  ’89;  Dali  & Simpson,  Bulk  U.  S.  Fish  Com., 
k P-  388,  1901. 

Distribution. — Platteras  to  Barbados  and  West  Florida. 
Pliocene  to  Recent. 

astricta  Reeve,  Pr.  Z.  S.  p.  46, ’46;  Tr}"on,Man.,  6,p.26o,  pk  24, 
f.  26,  ’84;  Dali,  Bulk  37,  U.  S.  N.  M.,  p.  100,  ’89. 

Distribution. — West  Florida  to  Florida  Ke}’s. 

biconica  C.  B.  Adams,  Conch.  Contr.,  p.  65;  Dali  Bulk  37,  p. 
100,  ’89. 

Distribution. — West  Florida  to  Jamaica.  Unfigured. 

plicosa  C.  B.  Adams,  Contr.  Conch.,  p.  54,  ’50,  (as  Pleurotoma) ; 
Dali,  Bulk  37,  U.  S.  N.  M.,  p.  100,  pk  50,  f.  14,  ’89:  Sing- 
ly, 4th  Ann.  Rept,  Tex.  Surv.,  p.  333,  ’92;  Johnson,  Occ. 
Pa.  Bost.  Soc.,  N.  H.,  7,  p.  145,  1915. 

Pleiirotoina  plicata  C.  B.  Adams,  Bost.  Jour.  N.  H.,  3,  p.  318, 
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pi.  3,  f.  6,  ’40.  Not  of  Lamarck. 
plicatiim  Kurtz,  i860;  briinnex  Perkins,  ’69. 

Clathurella  jewetti  Stearns,  Pr.  A.  N.  S.  Phila.,  fcr  1873,  p. 
346;  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  329,  1883. 

Distribution. — Massachussetts  to  Florida  Keys  and  Gulf 
coast  at  Cedar  Keys,  Fla.;  Corpus  Christ!  Ba}^,  Texas,  0-5 
fms.  Pleistocene,  North  Creek,  Fla.;  Pliocene,  Caloosa- 
hatchie  beds,  Fla. 

rubella  Kurtz  and  Stimpson,Pr.  Bost,  Soc.  N.  H.,  4,  p.  1 15,  ’51 ; 
Dali,  Bull.  37,  U.  S.  N.M.,  p.  100,  ’89;  Tr.  Wagner  Inst. 
Sci.,  3,  p.  4L’90- 

Distribution. — Cape  Lookout,  N.  C.,  to  Charlotte  Harbor, 
West  Fla.  Pliocene,  Caloosahatchie  beds.  Pleistocene, 
Knapp’s  No.  2 well,  Terrebonne  Parish,  La.,  at  1800  feet. 

stellata  Stearns,  Pr.  Bost.  Soc.,  N.  H.,  15,  p.  22,  ’72;  Dali,  Pr. 
U.  S,  N.  M.,  6,  p.  328,  ’83;  Tryon,  Man.  6,  p.  246,  pi.  34, 
f.  84,  ’84;  Dali,  Bull.  37,  p.  100,  ’89;  Tr.  W.  I.  S.,  3,  p. 
41,  ’90. 

Distribution. — Cedar  Keys  and  Tampa  to  Ke}^  West,  Fla., 
Pliocene,  Caloosahatchie  beds. 

atrostyla  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  102,  pi.  41,  f.  4,  4a, 
1889. 

Distribution. — Hatteras  to  Barbados.  Also  West  Florida, 
14-333  fms. 

* imonitella  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  329,  pi.  10,  f.  10,  1883; 
Bull.  37,  p,  102,  pi.  48,  f.  2,  ’89. 

Distribution. — Cedar  Keys  to  Tampa,  Fla.,  0-5  fms.  Pleis- 
tocene, Knapp’s  No.  3 well,  Terrebonne  Parish,  La.,  at 
1 1 50- 1 200  feet.  Perhaps  this  species  is  a dwarfed  form  of 
atrostyla  Dali. 

cerina  Kurtz  & Stimpson,Pr. Bost.  Soc.,4,  p.  1 15,1851 ; (as 

toma)\  Hilgard,  Rept.,  Chief  Engineers  to  Sec.,  War.,p. 
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358,  1870;  House  of  Rep.,  Ex.  Doc.  i,  pt.  2;  p.  886,  ’78; 
Dali,  Pr.  U.  S.  N.  M.,  6,  p.  328, '83;  Tryon,  Man.,  6,  p. 
310,  pi.  22,  f.  43,  ’84;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  102, 
pi.  44,  f.  i6a,  ’89;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  757, 
^903;  Johnson,  Bost.  Soc.  N.  H.,  Occ.  Pa.,  7,  p.  146, 

^915. 

Distribution. — Massachusetts  to  Texas.  Gulf  coast:  Cedar 
Keys,  St.  Joseph's  Bay,  Crooked  Island,  Florida;  Galveston 
and  Corpus  Christi,  Texas.  Pleistocene,  New  Orleans 
well  of  1856;  Eake  Borgne  borings;  Grand  Chenier;  Knapp’s 
wells,  Terrebonne  Parish,  No.  2 well  at  1190-1439,  No.  3 
at  1500-1525  feet. 

cerinella  Dali,  Bull.  M.  C.  Z.,  18,  p.  113,  1889;  Bull.  37,  U.  S.  N. 
M.,  p.  102,  '89. 

Distribution. — Hatteras  to  West  Florida  and  Galveston,  14- 
22  fms.  Pleistocene,  Knapp’s  No.  3 well,  Terrebonne 
Parish,  Ea.,  at  1500-1525  feet;  North  Creek,  Fla. 

qyadrata  Reeve,  Pr,  Zool.  Soc.,  p.  114,  1845,  (as  Clathurella)  \ 
Tryon,  Man.,  6,  p.  278,  pi,  18,  f.  25,  ’84:  Dali,  Bull.  37, 
U.  S.  N.  M.,  p,  102,  ’89. 

Distribution. — Hatteras  to  Yucatan.  Dali  regards  dhnmuta 
C.  B.  Adams  (Conch.  Contr.,  p.  63)  as  a variety  ranging 
from  Hatteras  to  Florida  Keys  and  West  Fla. 

melanitica  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  102,  1889. 

Distribution. — Hatteras  to  Haiti  and  West  Florida. 

antonia  Dali,  Bull.  M.  C.  Z.,  9,  p.  59,  1881;  18,  p.  116,  pi.  10,  f. 
4,  pi.  II,  f.  II,  ’89;  Bull.  37,  U.  S.  N.  M.,p.  102,  pi.  10,  f. 
4,  pi.  II,  f.  II,  1889. 

Distribution. — Yucatan  Strait,  640  fms.  Also  Guadeloupe. 

peripla  Dali,  Bull.  M.  C.  Z.,  9,  p.  68,  Aug.,  1881;  {a,s  Drillia) ; 
18,  p.  115,  pi.  II,  f.  17,  ’89;  Bull.  37,  p.  102,  pi.  II,  f.  17, 
1889. 
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chyta  Watson,  Jour.  Linn.  Soc.,  15,  p.  466,  Nov.,  1881  (as 
Defrancia)\  Rept.  Chall.  Gastr.,  p.  358,  pi.  18,  f.  4,  1885, 

Distribution. — Yucatan  Strait,  640  fms. 

elusiva  Dali,  Bull.  M.  C.  Z.,9,p.  p.  69,  Aug.,  1881,  (as  Drillia); 
18,  p.  1 15,  pi.  12,  f.  7,  ’89;  Bull.  37,  U,  S.  N,  M.,  p.  102, 
pi.  12,  f.  7,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Perhaps  identical 
with  Defravcia  perpauxilla  Watson. 

bandella  Dali,  Bull.  M.  C.  Z.,  9,  p.  59,  1881;  Verrill,  Tr.  Conn. 
Acad.,  6,  p.  250,  ’84;  Dali,  Bull.  M.  C.  Z.,  18,  p.  116,  pi. 
10,  f.  3,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  102,  pi.  10,  f.  3,  pi. 
60,  f.  73,  ’89. 

Pleurotomella  diomedece  Verrill  and  Smith,  Tr.  Conn.  Acad., 
6,  p.  152,  pi.  31,  f.  5,  5a,  1884. 

Distribution. — East  coast  United  States  and  Gulf  of  Mexico, 
Blake  Station  47,  at  321  fms,  Greatest  depth  2100  fms. 

Gomatotropis  Dali,  Bull.  M.  C.  Z.,  9,  p.  58,  1881;  Verrill,  Tr. 
Conn.  Acad.,  p.  452,  ’82;  Dali,  Bull.  M.  C.  Z.,  18,  p.  116, 
pi.  II,  f.  12,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  102,  pi.  II,  f.  12, 
pi.  44,  f.  8,  pi.  61,  f,  77,  ’89;  Johnson,  Occ.  Pa.  Bost.  Soc., 
N.  H.,  7,  p.  146,  1915. 

tiara  Watson,  Jour.  Linn.  Soc.,  p.  440,  1881;  Chall.  Gastr., 

p-  347.  pi-  21.  f-  7.  ’85- 

Taranis  pulchella  Verrill,  ’82  and  ’84. 

Distribution. — Massachussetts  to  Barbados,  50-1075  fms. 
Also  Yucatan  Strait,  640  fms. 

pelagia  Dali,  Bull.  M.  C.  Z..  9,  p.  61,  1881;  18,  p.  117,  pi.  ii,  f. 
9,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  102,  pi.  II,  f.  9,  ’89. 

Distribution. — Gulf  of  Mexico,  Blake  Station  44,  in  539  fms., 
bottom  temperature  39°  F.  Also  Antillean. 
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exsculpta  Watson,  Jour.  Linn.  Soc.,  p.  247,  1882,  {2iS  Drillia')) 
Cliall.  Gastr.,  p.  371,  PI.  24,  f.  2,  ’85  (as  Clionella)\  Dali, 
Bull.  M.  C.  Z.,  18,  p.  1 17,  pi.*  15,  f.  9, ’89;  Bull.  37,  p.  102, 
pi.  15,  f.  9,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  Santa  Cruz, 

W.  I. 

subsida  Dali,  Bull.  M.  C.  Z.,  9,  p.  62,  1881;  18,  p.  118,  pi.  12,  f. 
3,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  102,  pi.  12,  f.  3,  ’89. 

Distribution. — Gulf  of  Mexico,  West  of  Florida,  339  fms. 
Also  Cuba. 

ipara  Dali,  Bull.  M.  C.  Z..  9,  p.  57,  1881;  18,  p.  115,  f.  14, 
1889. 

Distribution. — Yucatan  Strait,  640  fms.  Also  Martinique, 
502  fms, 

Genus  CYTHARELLA  Monterosato 

cymella  Dali,  Bull.  M.  C.  Z.,  18,  pi.  12,  f.  4,  1889,  (as  Cythara)-, 
Bull.  37,  U.  S.  N.  M,,  p.  100,  pi.  12,  f.  4,  ’89. 

Distribution. — Gulf  of  Mexico,  220  fms.  Also  Antillean, 
galvestonensis  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  100,  1895. 

Distribution. — Upper  Miocene,  Galveston  well,  at  2236- 
2871  feet. 

Genus  DAPHNELLA  Hinds 

leucophlegma  Dali,  Bull.  M.  C.  Z.,  9,  p.  70,  1881;  18,  p.  102,  pi. 
9,  f.  9,  1889. 

Distribution. — Gulf  of  Mexico,  Blake  Station  2,  in  805  fms. 

(Eubela)  limacina  Dali,  Bull.  M.  C.  Z.,  9,  p.  55,  Aug.,  1881;  Ver- 
rill,  Tr.  Conn.  Acad.,  5,  p.  452,  ’82;  6,  p.  265,  ’84;  Dali, 
Bull.  M.  C.  Z.,  18,  p.  106,  pi.  9,  f.  10,  ’89;  Bull.  37,  U.  S.  N. 
M.,  p.  100,  pi.  9,  f.  10,  ’89. 

hormophora  Watson,  Jour.  Linn.  Soc.,  15,  p.  457,  Nov.  1881; 
Chall.  Gastr.,  p.  351,  pi.  21,  f.  9,  ’85. 
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Distribution. — Massachussetts  to  Pernambuco.  Gulf  of 
Mexico,  Yucatan  Strait,  640  fms.  and  Blake  Station  2,  west 
of  Florida,  at  895  fms. 

Genus  CANCELLARIA  Lamarck 

reticulata  Linnaeus,  Syst.  Nat.,  ed.  XII,  p.  1190,  1767,  fas 
Voluta)\  Sowerby,  Thesaurus,  2,  p.  442,  pi.  92,  f.  17,  1848; 
Tryon,  Man.,  7,  p.  69,  pi.  2,  f.  25,  26,  ’85;  Dali,  Bull.  M. 
C.  Z.,  18,  p.  129,  ’89;  Vanatta,  Pr.  A.  N.  vS.,  Phila.,  55,  p. 
757,  1903. 

Distribution. — Hatteras  to  Guadeloupe,  5-30  fms.  Gulf 
coast:  Crooked  Isl.,  Charlotte  Harboi  and  Sarasota  Bay, 
West  Fla.;  Chandeleurs,  La.;  Galveston,  Tex.  Pleistocene, 
New  Orleans  Pnmping  Station  No,  7. 

Note.^ — The  fossil  species,  C.  conradiana  Dali,  (Tr.  Wagner 
Inst.,  3,  p.  42,  1890),  is  closely  allied  to  C.  7 etic2ilata. 

galvestonensis  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  100,  pi.  3,  f.  ii, 
1895- 

Distribution. — Upper  Miocene,  Galveston  well  at  2552-2600 
feet. 

(Morona)  clavatula  Sowerb)^  Pr.  Zool.  Soc,,  p.  52,  1832;  Conch. 
111.,  f.  12,  ’32;  Tryon,  Man.,  7,  p.  75.  pi.  4,  f.  61,  ’85; 
Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  99,  ’95;  Dali,  Pr.  U.  S. 
N,  M.,  37,  p.  209,  1910. 

Distribution. — Recent,  Panama  to  Paita,  Peru.  Upper  Mio- 
cene, Galveston  well  at  2552-2600  feet,  (Harris).  Notin 
the  recent  Atlantic  fauna. 

("Trigonostoma)  agassizi  Dali,  Bull.  M.  C Z.,  18,  p.  130,  pi.  35, 
f.  4,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  104,  pi.  35,  f.  4,  ’89. 

Distribution. — Cape  Lookout,  N.  C.,  18  fms.  Gulf  of  Mex- 
ico between  Mississippi  delta  and  Cedar  Keys,  25  fms. 

(Trigonostoma)  tenera  Philippi,  Zeitsch.  fur.  Mai.,  5.  p.  24,  ’48; 


45 


Bulletin  38 


75 


Dali,  Bull.  37,  U.  S.  N.  M.,  p.  104,  ’89;  Tr.  W.  I.  S.,  3,  p. 
43,  1890. 

s^impsom  Calkins,  Pr.  Dav.  A.  S.,  2,  p.  250,  pi.  8,f.  4,  5,  1878. 

Distribution. — Gulf  of  Mexico,  Yucatan  region.  Pliocene, 
Caloosahatchie  beds,  Fla. 

Genus  ADiVlETE  Kroyer 

microscopica  Dali,  Bull.  M.  C.  Z.,  18,  p.  131,  1889,  (as  Trigon- 
osiomaf)]  Bull.  37,  U.  S.  N.  M.,  p.  106,  ’89;  Pr.  U.  S.  N. 
M.,  24,  p.  504,  pi.  29,  f.  4,  1902. 

Distribution. — Campeche  Bank,  200  fms.  Also  off  Fernan- 
dina  and  Cuba. 

Genus  GLiVA  Martyn 

circinata  Marrat,  Sowerby’s  Thes.  Conch.,  4,  Oliva,  21,  pi.  17, 
f.  277,  1880;  Johnson,  Nautilus,  24,  p.  123,  Mar.,  1911. 

litterata  Lamarck,  Ann.  duMus.,  16,  p.  315,  1810;  NotofBol- 
ten,  1798.  Hilgard,  House  of  Rep.  Ex.  Doc.  i,  pt.  2,  p. 
886,  ’78;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  106,  pi.  34,  f.  8, 
8a,  ’89;  Single}",  4th  Ann.  Rept.  Tex.  G.  S.,  p.  333,  ’92; 
Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  757,  1903. 

carolhiensis  Conrad,  Pr.  A.  N.  S.  Phila.,  14,  p,  563,  ’63. 

Distribution. — Hatteras  to  the  West  Indies,  0-2  fms.  Gulf 
coast:  Franklin  and  Calhoun  Counties,  Fla.,  Chandeleurs, 
Point  on  Fer,  Cameron,  La.;  Galveston,  Corpus  Christi, 
Matagorda,  Tex.  Pleistocene,  New  Orleans  artesian  well  of 
1856,  Lake  Borgne  borings,  Knapp’s  wells,  Terrebonne 
Parish,  No.  i well  at  2000-2450,  No.  2 at  1780-1800,  No.  3 
at  1 150-2029  feet.  Pliocene,  Caloosahatchie  beds,  Fla. 

liodes  Dali,  Tr.  Wagner  Inst.  Sci.,  3,  p.  1576,  pi.  58,  1903. 

Distribution. — Lower  Miocene,  Chipola  marl.  West  Florida; 
Bascom  No.  2 well.  Mobile,  Alabama,  at  1241  feet,  Chipola 
horizon. 
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Genus  OL! VELLA  Swainson 

mutica  Sa34  Jour.  A.  N.  S.  Pliila.,  2,  p.  228,  1822;  Hilgard,  Rept. 
Chief  Engineers  to  Sec.  War,  p.  358,  ’70,  Plouse  of  Rep., 
Ex.  Doc.  I,  pt  2,  p.  886,  ’78;  Dali,  Pr.  U.  S.  N.  M.,  6,  p. 
324,  ’83;  Bull,  37,  U.  S.  N.  M.,  p.  106,  pi.  34,  f.  I,  2,  ’89; 
Tr.  W.  I.  S.,  p.  45,  ’90;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55, 
P-  757.  1903;  Deussen,  U.  S.  G.  S.  Water-Supply  Paper, 
■No.  335,  p.  77,  1914. 

Distribution. — North  Carolina  to  Trinidad  Isl.  Gulf  coast; 
Recent,  Cedar  Keys,  St.  Mark’s  and  St.  Joseph’s  Ba^y  Fla.; 
Galveston  and  Corpus  Christi,  Tex.  Pleistocene,  New  Or- 
leans artesian  well  of  1856,  Lake  Eorgne  borings;  Knapp’s 
wells,  Terrebonne  Parish,  No.  i at  1600-1700,  No.  2 at  1050- 
1842,  No.  3 at  1150-1839  feet;  North  Creek,  Manatee  and 
Labelle,  Fla.  Pliocene,  Caloosahatchie  beds,  Fla.,  and  New 
Orleans  G^'mnasiuni  well  at  1200  feet.  Miocene,  Gilbert 
well  No.  10,  Bateson,  Tex.  at  323  feet, 
pusilla  Marrat,  Thes.  Conch.,  t.  21,  f.  356-358,  ’71;  Tryon,  Man. 
Conch.,  5,  p.  64,  pi.  14,  f.  45,  46,  ’83;  Vanatta,  Pr.  A.  N. 
S.  Phila.,  55,  p.  757,  ’03. 

Distribution. — Cited  b}^  Vanatta  from  St.  Joseph’s  Bay  and 
Crooked  Isl.,  West  Fla. 

nivea  Gmelin,Linn.  Syst.  Nat.,  ed.  XIII,  p.  3442,  1792;  Reeve, 
Conch.  Icon.,  f.  64  a,  ’50;  Tryon,  Man.,  5,  p.  67,  pi.  15,  f. 
74,  ’83;  Dali,  Bull.  37,  U.  S.  N.  xM.,  p.  106,  ’89;  Dali  & 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  393,  'oi. 

Distribution. — Sarasota,  West  Fla.  to  Haiti,  27-805  fms. 

jaspidea  Gmelin,  Sj^st.  Nat.,ed.  13, p.  3442,  1792;  Reeve,  Conch. 
Icon.,  6,  p.  22,  f.  58,1850;  Dali  & Simpson, Bull,  U,  S.  Fish 
Com.,  I,  p.  392,  1901. 

Distribution. — Hatteras  to  Brazil  and  West  Florida,  27-805 
fms. 

floralia  Duclos,  in  Chenu,  111.  Conch.,  p.  6;  Trjmn,  Man.,  5,  p. 
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68,  pi.  16,  f.  2,  3,  1883;  Bail,  Bull.  37,  U.  S.  N.  M.,  p. 
106,  '89. 

Distribution. — Hatteras  to  Tortola  and  West  Florida, 
eutacta  Dali,  Tr.  Wagner  Inst.  Sci.,  3,  p.  1576,  pi.  58,  f.  3, 
1903. 

Distribution. — Lower  Miocene,  Chipola  marl,  Fla,  and  Mo- 
bile Oil  Co’s  No.  2 Bascom  well  near  Mobile,  Alabama,  at 
1241  feet,  Chipola  horizon. 

gaSvestonensis  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  100,  pi.  3,  f.  13, 
1895- 

Distribution. — Upper  Miocene,  Galveston  well  at  2410-2871 
feet. 

subtexana  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  loi,  pi.  4,  f.  i, 
1895- 

Distribution. — LTpper  Miocene,  Galveston  well  at  2552-2871 
feet 

Genus  IVlARGfISIELLA  Lamarck 

carnea  Storer,  Jour.  Bost.  Soc. , N.  H.,i,  p.  465,  pi.  9,  f.  3,  4, 
1837;  Sowerby,  Thes. , f.  103;  Tr3^on,  Man.,  5,  p.  33,  pi.  10, 
f.  86,  1883;  Oall,  Bull.  37,  U.  S.  N.  M.,  p.  106,  ’89. 

Distribution. — Charlotte  Harbor,  West  Fla.,  Florida  Keys 
and  Antilles. 

storeria  Couthouy,  Jour.  Bost.  Soc.  N.  H.,  i,  p.  440,  pi.  9,f.  1,2, 
1837;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  106,  ’89. 

Distribution. — Gulf  of  Mexico,  West  Fla.,  to  Colon. 

cassis  Dali,  Bull.  M.  C.  Z.,  18,  p.  137,  pi.  35,  f.  8,  1889;  Bull. 
37,  p.  106,  pi.  35,  f.  8,  ’89. 

Distribution. — Gulf  of  Mexico,  Lat.25°  N.,  Lon.  84°  W.,  at 
loi  fms.  Also  off  Cuba. 

apicinca  Menke,  Syn.  Meth.  Moll.,  p.  87,  i828;Tryon,  Man.,  5, 
p.  33,  pi.  10,  f.  89,  ’83;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  106, 


78 


Mollusca  of  the  Gulf  of  Mexico 


48 


’89;  Singley,  4th  Ann.  Kept.  Tex.,  p.  333,  ’92;  Vanatta> 
Pr.  A.  N.  S.  Phila.,  55,  p.  757,  1903;  Vaughan,  2nd  Ann, 
Kept.  Fla.  Geol.  Surv.,  p.  148,  1909. 

conoidalis  Reeve,  Conch.  Icon.,  15,  pi.  18,  f.  87. 

Distribution. — Hatteras  to  Jamaica,  Gulf  coast:  West  Fla. 
and  Texas,  Pleistocene,  Manatee,  Orient  and  Labelle,  West 
Florida. 

pellucida  Pfeiffer,  Wiegmann’s  Archiv;  i,  p.  258,  1840;  Tryon, 
Man.,  5,  p.  33,  pi.  10,  f.  91,  ’83;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  106,  ’89. 

Distribution. — Sarasota,  West  Fla.  and  West  Indies. 

watsoni  Dali,  Bull.  M.  C.  Z.,  9,  p,  71,  1881;  18,  p.  137,  pi.  19,  f. 
3,  pi.  38,  f.  2,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  106,  pi.  19,  f. 
3,  pi.  38,  f.  2,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Havana, 
220-805 

virgintana  Conrad,  Am.  Jour.  Conch.,  4,  p.  67,  pi.  5,  f.  4,  1868, 
(as  Prumi7n)\  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  106,  ’89;  Tr. 
W.  I.  S.,  3,  p.  48,  ’90. 

Distribution. — Recent,  North  Carolina  to  Yucatan,  10-294 
fms.  Pliocene,  Caloosahatchie  beds,  Fla.  Miocene,  James 
River,  Va. 

denticuiata  Conrad,  Jour.  A.  N.  S.  Phila.,  6,  p.  225,  pi.  9,  f.  21, 
1830.  (Not  of  Tate,  ’78);  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
108,  ’89;  Tr.  W.  I.  S.  3,  p.  51,  pi.  5 f.  8,  1890. 

Distribution. — Recent,  Hatteras  to  Barbados.  Also  West 
Florida,  5-294  fms.  Pliocene,  Caloosahatchie  beds,  Upper 
Miocene,  Maryland  and  Virginia. 

opalina  Stearns,  Pr.  Bost.  Soc.  N.  H.,  15,  p.  21,  1872;  Dali,  Pr. 
U.  S.  N.  M.,  6,  p.  324,  ’83;  Bull.  37,  p.  108,  ’89,  (as  den- 
ticuiata var.  opalina^. 

Distribution. — Hatteras  to  Barbados.  Recent,  Tampa  (tj^pe 


49 


Bulletin  38 


79 


locality)  and  Cedar  Keys,  14  fnis.  Also  Barbados,  100  fms. 

aureocincta  Stearns,  Pr.  Bost.  Soc.  N.  H.,  15,  p.  22,  1872;  Dali, 
Bull.  37,  U.  S.  N,  M.,  p.  108,  ’89;  Tr.  W.  I.  S.,  3,  p.  52, 
1890. 

Distribution. — Virginia  to  West  Florida,  3-44  fms.  Pliocene, 
Caloosahatchie  beds. 

ininuta  Pfeiffer,  Wiegmann’s  Archiv.  fur  Naturg.i,  p.  259,  1840; 
Tr}^on,  Man.,  5,  p.  43,  pi.  12,  f.  60,  ’83;  Dali,  Bull.  37,  U. 
S.  N.  M.,  p.  108,  '89. 

Distribution. — Mediterranean,  West  Indies,  East  and  West 
Florida,  5 -294  fms.  Miocene  to  Recent.  Also  Pleistocene, 
southern  Europe  and  of  North  Creek,  West  Fla. 

minima  Guilding,  Sowerby,  Thes.  Conch.,  i,  p.  388,  pi.  78,  f. 
220,  1846;  Dall,Pr.  U.  S,  N.  M.,  6,  p.  324,  ’83;  Tryon, 
Man.,  5,  p.  44,  pi,  12,  f.  62,  ’83;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  108, ’89. 

Distribution. — Cape  Lookout,  N.  C.,  to  Haiti.  Also  West 
Florida  at  Cedar  Keys,  0-22  fms. 

Note. — Tryon  placed  this  species  in  synonymy  of  mmuta 
Pfr.  According  to  Moerch  mhiima  is  a synon3"m  of  lavalleana 
d’Orbigny,  (Moll.  Cuba,  2,  p.  loi,  pi.  20,  f.  36-38,  1842). 

succinea  Conrad,  Pr.  A.  N.  S.  Phila.,  26,  pi.  i,  f.  17,  1846; 

Tryon,  Man..  5,  p.  34,  pi.  10,  f.  93,  ’83;  Dali,  Bull.  37,  U. 
S.  N.  M.,  p.  108,  pi.  19,  f.  6,  ’89. 

Distribution. — Fernandina,  East  Fla.,  to  Sombrero,  W.  I. 
Gulf  coast  at  Tampa,  70-1002  fms.  Placed  by  Tryon  in 
synonymy  with  nitida  Hinds. 

fusina  Dali,  Bull.  M.  C.  Z.,  9,  p.  72,  1881:  18,  p.  138,  pi.  19,  f. 

4,  ’89;  Bull.  37,  p.  106,  pi.  19,  f.  4,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Fernan- 
dina, Fla. 


So 


Mollusca  of  the  Gulf  of  Mexico 


50 


yucatecana  Dali,  Bull.  M.  C.  Z.,  9,  p.  72,  1881;  18,  p.  138,  pi. 
19,  f-  5,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  106,  pi.  19,  f.  5, 
1889. 

Distribution. — Yucatan  Strait,  640  fms.  Also  Sand  Key, 
Fla.,  125  fms. 

semlnula  Dali,  Bull.  M.  C.  Z.,  9,  p.  72,  1881;  18,  p.  139,  pi.  19, 
f.  2,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  108,  pi.  19,  f.  2,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  Antillean. 

rostrata  Redfield,  Cat.  Marg.,  Am.  Jour.  Conch.,  6,  p.  246, 
(note),  1870;  Dali,  Bull.  M.  C.  Z.,  18,  p.  137,  ’89;  Tr.  W.  I. 
S.,  3,  p.  50,  1890. 

oblonga  Sowerby,  Thesaurus,  pi.  76,  f.  106,  108.  ;oj^ 
oblong  a of  Swainson. 

Distribution. — Gulf  of  Mexico,  Lat.  23°  N.,  Ton.  89°  W. , 
in  84  fms.  Pliocene,  Caloosahatchie  beds. 

(Volvarina)  avena  Valenciennes,  in  Kiener,  Coq.  \iv . Marginella, 
p.  17,  pi.  6,  f.  24,  1841;  Sowerby,  Thes.  Conch.,  i,  p.  391, 
pi.  76,  f.  130,  ’49;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  108,  ’89; 
Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  394,  1901; 
Vaughan,  Publ.  No.  133,  Cam.  Inst.,  p.  171,  1910. 

Distribution. — Key  West  to  Colon.  Also  Texas  region. 
Gulf  of  Mexico.  Pliocene  to  Recent.  Pleistocene,  La- 
bella.  West  Fla. 

(Volutella)  ovuliformis  d’Orbigny,  Moll.  Cuba.  2,  p.  loi,  pi.  20, 
f-  33-35,  1845;  Dali,  Bull  37,  U.  S.  N.  M.,  p.  108,  ’89; 
Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  395,  1901; 
Vaughan,  2nd  Ann.  Rept.  Fla.  G.  S.,  p.  148,  1910. 

Distribution. — Cape  Fear,  N.  C.,  to  Guadeloupe  Isl,  Also 
West  Florida.  Pleistocene,  Manatee,  West  Fla. 

(Volutella)  hadria  Dali,  Bull.  M.  C.  Z.,  18,  p.  142,  1889;  Bull. 37, 
U.  S.  N.  M.,  p.  108,  ’89. 
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lacrimula  Dali,  Pr.  U.  S.  N.  M.,  6,  p,  324,  1883.  Not  lacrmiula 
Gould,  Pr.  Bost.  Soc.  N.  H.,  8,  p.  281,  1862. 

Distribution. — Cedar  Keys,  West  Fla.  Collected  by  Hemp- 
hill on  mud  flats.  Also  Charlotte  Harbor,  West  Fla. 

Genus  VOLUTA  Linnaeus 

virescens  Solander,  Dillw.  Desc.  Cat.,  i,  p.  562,  Sowerby,  Thes. 
I,  pi.  52,  f.  78;  Tryon,  Man.,  4,  p.  84,  pi.  24,  f.  35,  1882; 
Dali,  Bull.  37,  U.  S.  N.  M,,  p.  108,  ’89. 

Distribution. — Texas  to  Cartagena,  Colombia. 

Genus  SCAPHELLA  Swainson 

jynonia  Hwass,  Chemnitz,  Conch.  Cab.  ii,  p.  16,  pi.  177,  f.  1703, 
1704,  pub.  1795;  Dali,  Bull.  M.  C.  Z.,  18,  p.  148,  pi.  34,  f. 

5,  c-e,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  no,  pi.  34,  f.  5,  c-e, 

1889. 

Distribution. — North  Carolina  to  Nassau.  Also  Gulf  of 
Mexico,  Lat.  25°  N.,  Lon.  82°  W.,  at  26  fms. 

Genus  AURINIA  H.  and  A.  Adams 
cSybia  Broderip,  Zool.  Jour.,  3,  p.  81,  pi.  3,  f.  i,  1828,  (as 

Voluta)  \ Reeve,  Conch.  Icon.,  Valuta,  pi.  22,  f.  59,  1849; 

Tryon,  Man.,  4,  p.  90,  pi.  27,  f.  77,  81,  1882;  Dohrn,  Jahrb. 
Mai.  Ges.,  6,  p.  150,  pi.  4,  f.  1-3,  ’79;  Dali,  Bull.  M.  C.  Z., 
18,  p.  151,  ’89;  Bull.  37,  U.  S.  N.  M,  p.  no,  ’89;Pr.  U.S. 
N.  M.,  24,  p.  504,  pi.  29,  f.  II,  1902. 

Fusus  tesellatus  Schubert  & Wagner,  Suppl.  Bd.  Mart,  und 
Chemn.,  Conch.  Cab.,  1829;  Kiener  and  Reeve;  but  not  of 
Zekeli  and  Pictet,  1852. 

mutabilis  Tuomey  & Holmes,  1856.  Not  of  Conrad,  1841. 

Distribution. — Hatteras  to  Cape  Florida.  Gulf  of  Mexico 
between  Mississippi  delta  and  Cedar  Keys,  at  in  fms. 
robusta  Dali,  Bull.  M.  C.  Z.,  18,  p.  153,  pi.  35,  f.  2,  ’89;  Bull. 
37,  p.  no,  pi.  35,  f.  2,  ’89. 
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Distribution. — Gulf  of  Mexico,  Dat.  28°  N.,  Lon.  86°  W., 
at  280  fms.  Also  off  Cuba,  119  fms. 

Genus  IV2STRA  Lamarck 

gemmata  Sowerby,  Thes.  Conch.,  sp.  334,  1874;  Tr5^on,  Man., 
4,  p.  183,  pi.  58,  f.  688,  ’82;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  no,  ’89;  (as  var.  of  ha^ileyi  Dohrn);  Dali  & Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  396,  1901. 

Distribution. — Charlotte  Harbor,  West  Florida,  to  Jamaica. 

strammea  A.  Adams,  Pr.  Zool.  Soc.,  p.  132,  1851;  Sowerby, 
Thes.  Conch.,  f.  561;  Tryon,  Man.,  4,  p.  140,  pi.  41,  f.  188, 
1882;  Dali,  Bull.  37,  U.  S,  N.  M.,  p.  no,  ’89. 

Distribution. — Gulf  of  Mexico,  west  of  Pdorida. 

wandoensis  Flolmes,  Post-Plioc.  Fos.  vS.  Car.,  p.  77,  pi.  12,  f.  10, 
loa,  i860,  (as  Volutomitra)\  Dali.  Bull.  37,  U.  S.  N.  M.,p. 
no,  ’89;  Tr.  W.  I.  S.,  3,  p.  92,  1890. 

Distribution. — Cape  Hatteras  to  Florida  Straits  and  West 
Florida,  14-80  fms.  Very  closely  allied  to  and  probably 
identical  with  M.  rushi  Dali,  (Conch.  Exch.,  2.  p.  9,  1887; 
Bull.  M.  C.  Z.,  18,  p.  160,  ’89)  from  the  Gulf  of  Mexico,  27 
fms.,  U.  S.  Fish  Com.  Station  2372. 

styria  Dali,  Bull.  M.  C Z.,  18,  p.  159,  pi.  15,  f.  6,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  no,  pi.  15,  f.  6,  ’89. 

Distribution. — Gulf  of  Mexico,  west  of  Florida,  119  fms. 
Also  Antillean, 

((Conomitra)  blakeana  Dali,  Bull.  M.  C.  Z.,  18,  p.  163,  1889;  Bull. 
37,  U.  S.  N.  M.,  p,  no,  ’89. 

Distribution. — Recent,  Yucatan  Strait,  640  fms.  Closely 
related  to  the  fossil  species,  staminea  Conrad  and  fusoides 
Lea. 

Genus  IVIITROIVSORPHA  A.  Adams 
pygmaea  Dali,  Tr.  Wagner  Inst.  Sci.,  3,  p.  95,  pi.  10,  f.  3,  1890. 
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Distribution, — Tj^pe  from  Caloosaliatchie  marl,  Fla.,  Plio- 
cene. Also  Bascom  No.  i well,  near  Mobile,  Alabama,  at 
1500-1556  feet.  Miocene.  Not  in  the  Recent  fauna. 

Genus  FASCIOLARIA  Lamarck 

gigantea  Kiener.  Icon.  Coq.  Viv.,  p.  5.  pi.  10,  ii,  1840;  Tryon, 
Man.,  3,  p.  75,  pi.  60,  f.  14,  ’81;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  112,  ’89;  Tr.  W.  I.  S.,  3,  p.  104,  ’90;  Singley,  4th  Ann. 
Rept.  Tex.  G.  S.,  p.  334,  ’92;  Dali  & Simpson,  Bull.  U.  S. 
Fish  Com.,  i,  p.  397,  1901;  Vaughan,  2d  Ann.  Rept.  Fla. 
G.  S.,  p.  149,  1909;  Johnson,  Nautilus,  p.  44,  Oct.,  1919. 

Distribution. — Platteras  to  Brazil,  o-io  fms.  Gulf  coast; 
West  Florida;  Point  au  Fer.  La.;  Corpus  Christi  and  Mat- 
agorda Isl.,  Tex.  Pleistocene,  New  Orleans  pumping  Sta- 
tion No.  7,  North  Creek  and  Manatee,  West  Fla.  Pliocene, 
Caloosahatchie  River  marl. 

tulipa  Linnaeus,  Syst.  Nat.  ed  X,  p.  754,  1758,  {as  Murex); 
Kiener,  Coq.  Viv.,  p.  2,  pi.  1,2,  1840;  Tryon,  Man.,  3,  p. 
74,  pi.  59,  f.  1-4,  ’81;  Dali,  Tr.  W.  I.  S.,  3,  p.  loi,  pi.  7,  f. 
II,  ’90;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  757,  1903; 
Johnson, Nautilus,  p.  46,  Oct.,  1919. 

Distribution. — North  Carolina  to  Colombia  and  Antilles. o- 10 
fms.  Gulf  coast:  Cedar  Keys,  St.  Joseph’s  Ba}^  and  St. 
Marks,  West  Fla.,  Texas  coast.  Pleistocene,  North  Creek, 
Fla.  Pliocene,  Caloosahatchie  beds. 

distans  Lamarck,  An.  s.  Vert.,  7,  p.  119,  1822;  Tuomey  & Holmes, 
PI.  Fos.  S.  C.,  p.  151,  pi.  30,  f.  7,  1857;  Hilgard,  House  of 
Rep.,  Ex.  Doc.  I,  pt.  2,p,  886,  ’78;  Dali,  Tr.  W.  I.  S.,  3,  p. 
102,  pi.  7,  f.  10,  ’90;  Single}^  4th  Ann.  Rept.  Geol.  Surv. 
Tex.,;p.  334,  ’92;  Mitchell, List.  Tex.  Sh.,  p.  16;  Vaughan, 
Publ.  No.  133,  Cam.  Inst.,  p.  171,  1910;  Johnson,  Nautilus, 
p.  47,  Oct.,  1919. 

Distribution. — Hatteras  to  Yucatan  0-54  fms.  Gulf  coast: 
Cedar  Keys,  St,  Marks,  Fla.;  Cameron  and  Chandeleurs, 
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La.;  Galveston,  Matagorda,  Corpus  Christi,  and  Mustang 
Isl.,  Texas.  Pleistocene,  New  Orleans  well  of  1856,  and 
pumping  station  No.  7;  Orient  and  Labelle,  West  Fla. 
The  Pliocene  shell  of  the  Caloosahatchie  beds  is  the  related, 
but  slenderer,  F.  apicina  Dali. 

(SVIesorhytis)  meekiana  Dali,  Bull.  M.  C.  Z.,  18,  p.  172,  pi.  36,  f. 
7,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  1 12,  pi.  36,  f.  7,  ’89. 

Distribution. — Gulf  of  Mexico,  Blake  Stations  16  and  20,  at 
292  and  220  fms.  Also  off  Cuba,  400  fms.  The  first  living 
species  of  Mesorhytis  known,  the  type  being  the  Cretaceous 
species,  g7'acilentis  Meek. 

Genus  FUSBi^SUS  Rafinesque 

timessus  Dali,  Bull.  M.  C.  Z.,  18,  p.  166,  1889;  (as  Bull. 

37,  U.  S.  N.  M.,  p.  112,  ’89. 

Distribution. — Gulf  of  Mexico,  between  Mississippi  delta 
and  Cedar  Keys,  60  fms. ; between  Cedar  Keys  and  Dry 
Tortugas,  27  fms.  Also  near  Cuba. 

eucosmius  Dali,  Bull.  M.  C.  Z.,  18,  p.  167,  pi.  35,  f.  5,  1889; 
Bull.  37,  p.  1 12,  pi.  35,  f.  5,  ’89. 

Distribution. — Gulf  of  Mexico,  west  of  Florida.  Also  Bar- 
bados, 27-1 II  fms. 

couei  Petit,  Journ  de  Conch.,  4,  p.  249,  pi.  8,  f.  i,  1853;  Dali, 
Bull.  M.  C.  Z.,  18,  p.  167,  ’89. 

Distribution. — Gulf  of  Mexico,  between  Tampa  and  Dry 
Tortugas,  26  fms. 

alcimus  Dali,  Bull.  M.  C.  Z.,  18,  p.  170,  1889. 

Distribution. — Gulf  of  Mexico,  100  miles  north  of  Yucatan, 
95  fms. 

amiantus  Dali,  Bull.  M.  C.  Z.,  18,  p.  169,  pi.  15,  f.  ii,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  112,  pi.  15,  f.  II,  ’89. 

Distribution. — Gulf  of  Mexico,  Blake  station  2,  at  805  fms. 
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aepynotus  Dali,  Bull.  M.  C.  Z.,  i8,  p.  169,  1889. 

Distribution. — Gulf  of  Mexico,  84  fms.  Also  Antillean, 
amphiurgus  Dali,  Bull.  M.  C.  Z.,  18,  p.  171,  1889. 

Distribution. — Gulf  of  Mexico,  Blake  station  45,  at  loi  fms. 
Genus  LEUCOZONIA  Gray 

cingullfera  Lamarck,  7,  p.  107,  1822,  (as  Turbinelld)\  Reeve, 
Conch.  Icon.,  4,  pi.  3,  f.  17,  1847;  Dali  and  Simpson,  Bull. 
U.  S.  Fish  Com.,  i,  p.  398,  1901. 

Distribution. — Sarasota,  Fla.,  to  Texas  and  Brazil.  Also 
Antillean. 

OCeESata  Gmelin,  S>^st.  Nat.,  p.  3488,  1792,  Bucci7ium)\'^^^v^^ 
Conch.  Icon.,  4,  pi.  8,  f.  38,  1847;  Simpson,  Bull. 

U.  S.  Fish  Com.,  i,  p.  398,  1901. 

Distribution. — Cedar  Keys,  Fla.,  to  Guadeloupe,  W.  I. 
Genus  BUSYCON  Bolten 

pyrum  Dillwyn,  Desc.  Cat.  Rec.  Sh.,  i,  p.  485,  1817;  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  112,  '89;  Tr.  W.  I.  S.,  3,  p.  112,  ’90; 
Single3^  4th  Ann.  Kept.  G.  S.  Tex.,  p.  334,  '92;  Vanatta, 
Pr.  A.  N.  S.  Phila.  p.  757,  1903;  Vaughan,  Publ.  133, 
Cam,  Inst.,  p.  171,  1910. 

Distribution. — Hatteras  to  Gulf  of  Mexico.  Upper  Miocene 
to  Recent.  Gulf  coast:  Cedar  Keys,  Fort  Barranca,  St. 
Mark’s,  Fla.;  Cameron,  &c.  La.;  Galveston,  Matagorda, 
Corpus  Christi,  &c. , Texas.  Pleistocene  of  Louisiana  at 
Grand  Chenier  and  New  Orleans  pumping  station  No.  7. 
A high  spired  variety  is  found  in  abundance  at  Cedar  Keys, 
Point  au  Fer,  Cameron  and  Galveston,  and  in  the  Pleistocene 
of  Grand  Chenier,  La.,  North  Creek,  Labelle,  Manatee  and 
Orient,  West  Fla. 

canaliciilatum  Linnaeus,  Syst.  Nat.,  p.  753,  1758,  {as  Murex); 
Holmes,  Post-Pl.  Fos.  S.  C.  p.  66,  pi.  ii,  f.  3,  1859;  Hil- 
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gard,  House  of  Rep.,  Ex.  Doc.,  i,  pt.  2,  p,  886,  ’78;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  1 12,  pi.  73,  f.  I,  ’89;  Clark,  Pleis- 
tocene Md.,  p.  180, pis.  46,  47,  48,  1906;  Johnson,  Occ.  Pa. 
Bost.  Soc.  N.  H.,  7,  p.  139,  1915. 

Distribution. — Cape  Cod  to  West  Florida  and  Texas. 
Pliocene  (Carolinas).  Pleistocene,  New  Orleans  well  of 
1856  (Hilgard). 

perversum  Einnseus,  Syst.  Nat.,  p.  1222,  1766,  (as  Murex^\ 
Tuoiney  & Holmes,  PL  Fos.  S.  C , p.  145,  pi.  29,  f.  3,1856; 
Hilgard,  House  of  Rep.  Ex.  Doc.  i,  pt.  2,  p.  886,  ’78;  Dali, 
Tr.  W.  I.  S.,  3,  p.  116,  ’90;  Vanatta,  Pr.  A.  N.  S.  Phila., 
55,  P-  757,  1903;  Vaughan,  Publ.  133,  Cam.  Inst.,  p.  171, 
1910. 

Distribution. — Hatteras  to  Cuba.  Miocene  (Carolinas)  to  Re- 
cent, 0-3  fms.  Gulf  coast:  Cedar  Ke^^s,  St.  Marks,  &c., 
Fla.;  Point  au  Fer,  Cameron,  Ea.;  Galveston  and  Corpus 
Christ! , Tex.  Exceedingly  abundant  in  the  Pleistocene  of 
Grand  Chenier,  Ea.,  and  found  by  Hilgard  in  the  Eake  Bor- 
gue  borings;  also  of  Manatee,  Orient,  and  Eabelle,  West  Fla. ; 
Pliocene,  Caloosahatchie  beds,  Fla. 

carica  Gmelin,  Syst.  Nat.,  p.  3545,  1792,  {?iS  Mitre x)\  Holmes, 
Post-Pl.  Fos.  S.  C.,p.  65,  pi.  II,  f.  I,  1859;  Dali,  Bull.  U.  S, 
N.  M.,  p.  1 12,  pi.  74,  f.  I,  ’89;  Clark,  Pleistocene,  Md.,  p. 
179,  pis.  43-45,  1906;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H., 
7,  P-  139,  1915- 

Distribution. — Massachussetts  to  the  Antilles,  o-io  fms. 
Gulf  coast.  West  Florida  and  Galveston,  Tex. 

eliceans  Montfort,  Conch.  Sj^st.  303;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  112,  ’89. 

Di.stribution. — South  Carolina  to  Campeche.  0-5  fms. 
Genus  IVSELONGEI^A  Schumacher 

corona  Gmelin,  Syst.  Nat.,  p.  3552,  1768;  Tryon,  Man.,  3,  p. 
108,  pi.  41,  f.  199-203,  1881;  Dali,  T..  W.  I.  S.,  3,  p.  i2i,’9o; 
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Vanatta,  Pr.  A.  N,  S.  Phila,,  55,  p.  757,  1903;  Vaughan,  2d 
Ann.  Rept.  G.  S.  Fla.,  p.  148,  1909. 

Distribution. — Florida  Keys  to  Yucatan  and  the  Antilles. 
Gulf  coast:  Cedar  Keys,  St.  Marks,  St.  Joseph  Bay,  Fla.; 
La.;  and  Tex.  Pleistocene,  North  Creek,  Orient  and  La- 
belle,  West  Fla. 

melongena  Linnaeus,  Syst.  Nat.  ed  XII.,  p.  1220;  Tryon,  Man., 
3,  p.  107,  pi.  41,  f.  197,  198,  1881;  Dali,  Bull.  37, U.  S.  N. 
M.,  p.  1 12,  ’89;  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  loi,  ’95. 

Distribution. — Florida  to  Grenada.  0-50  fms.  Gulf  of 
Mexico,  Texas  region.  Also  Upper  Miocene,  Galveston 
well  at  2448-2465  feet  (Harris). 

Genus  CAMTHARUS  Bolten 

tinctus  Conrad,  Pr.  A.  N.  S.  Phila.,  p.  25,  pi.  i,  f.  9,  1846,  (as 
Pollia)’,  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  116,  ’89  (as  Tri- 
tonidea)\  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p. 
399,  1901- 

Distribution. — Hatteras  to  Vera  Cruz.  Gulf  coast:  Cedar 
Keys,  Fla.,  and  Matagorda,  Texas.  Pleistocene,  North 
Creek,  West  Fla. 

cancellaria  Conrad,  Pr.  A.  N.  S.  Phila.,  p.  25,  pi.  i,  f.  12,  1846; 
Dali,  Pr.  U.  S.  N.  M.,  6,  p.  327,  ’83:  Single}^  4th  Ann. 
Rept.  Tex.  G.  S.,  p.  334,  ’92;  Vanatta,  Pr.  A.  N.  S.  Phila., 
55,  P-  757,  1903;  Vaughan,  2d  Ann.  Rept.  Fla.  G.  S.,  p. 
148,  1909. 

Distribution. — Florida  to  Isthmus  of  Panama.  Gulf  coast: 
Cedar  Keys,  Fla.;  Horn  Isl.,  Miss.;  Cameron,  Point auFer, 
Chandeleurs,  La.;  Galveston,  Tex.  Pleistocene,  Grand 
Chenier  and  New  Orleans  pumping  station  No.  7,  and  of 
Orient,  West  Fla. 

orbignyi  Payraudeau,  Cat.  Moll,  de  Corse,  p.  159,  pi.  8,  f.  4-6, 
1826,  {sis  Buccmum);  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  116, 
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’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i.  p.  400, 
1901. 

Distribution. — Florida  to  Yucatan.  22-25  Also  Medi- 

terranean. 

Simbatus  Philippi,  Abbild,  i,  3,  pi.  i,  f.  9,  Tryon,  Man.,  3,  p. 
156,  pi.  73,  f.  257,  1881;  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
116, ’89. 

Distribution. — Gulf  of  Mexico  to  Cuba. 

Genus  PHOS  Montfort 

candei  d’Orbigny,  Moll.  Cuba,  2,  p.  129,  pi.  21,  f.  23-25,  1845, 
(as  Cancellaria)\  Arango,  Fauna  Mai.  Cub.,  p.  201,  1878; 
Dali,  Bull.  37,  p.  1 16,  1889;  Dali  and  Simpson,  Bull.  U.  S. 
Fish  Com.,  i,  p.  401,  1901. 

Distribution. — Hatteras  to  Colon  and  the  Antilles.  Gulf 
of  Mexico,  between  Mississippi  delta  and  Cedar  Keys,  at  88 
fms.  Synonyms,  Dali,  are  a7itillaruin  Petit,  1853 
grateloupe7isis  Petit,  1853. 

parvus  C.  B.  Adams,  Contr.  Conch.,  p.  59,  1850,  (as  Trito?i)  ; 
Dali,  Bull.  37,  U.  S.  N.  M,  p.  116,  1889. 
intricatus  Dali,  Pr.  U.S.N.  M.,  6,  p.  325,  pi.  10,  f.  9,  ’83. 

Distribution. — Charlotte  Harbor,  West  Fla.,  and  Texas. 
Also  Antillean. 

galvestonensis  Harris,  Bull.  Am.  Pal.  vol.  i,  p.  102,  pi.  4,  f.  4,  5, 
1895- 

Distribution. — Upper  Miocene,  Galveston  well  at  2158-2871 
feet. 

Genus  NASSARINA  Dali 

columbellata  Dali,  Bull.  M.  C.  Z.,  18,  p.  182,  1889. 

Distribution. — Cape  Catoche,  Yucatan, 
grayi  Dali,  Bull.  M.  C.  Z.,  18,  p.  183,  pi.  32,  f.  12a,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  116,  pi.  32,  f.  12a,  ’89. 
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Distribution. — Arrowsmith  Bank,  Yucatan,  130  fms.  Also 
Antillean. 

bushi  Dali,  Bull.  M.  C.  Z.,  18,  p.  182,  pi.  15,  f.  12,  1889. 

Distribution. — Gulf  of  Mexico,  Blake  station  5,  152-229  fms. 
Also  off  Sand  Key,  Fla.  and  Barbados. 

Genus  ALECTRIOM  Montfort 

vibex  Say,  Jour.  A.  N.  S.  Pliila.,  (i),  2,  p.  231,  1822,  (asNassa); 
Am.  Conch.,  pi.  57,  f.  2;  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
116,  pi.  50,  f,  8,  1889;  Singley,  4th  Ann.  Kept.  Tex.  G.  S., 
p.  335,  1892;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,7,  p.  134, 
19^5- 

/re^enszs  Ferhins,  Pr.  Bost.  Soc.,  13,  p.  117,  1869. 

Distribution. — Cape  Cod  to  Colon.  Gulf  coast:  Cedar 

Keys  and  St.  Mark’s,  Fla.,  Point  au  Fer,  La.,  Galveston, 
Corpus  Christi,  Tex.  Pleistocene,  New  Orleans  pumping 
station  No.  7;  Manatee,  Orient  and  Labelle,  West  Fla. 
Pliocene,  Caloosahatchie. 

ambiguus  Montagu,  Test.  Brit.,  pi.  9,  f.  7,  1803,  (as  Bzzcdnzzm); 
Dali,  Bull.  M.  C.  Z.,  18,  p.  184,  ’89;  Not  aznbigua  Dunker 
(West  African) , which  \s  izicrassata  Strom. 
alba  Say,  1^26)  cazzdidissizzza  C.  B.  Adams,  Krebs  Cat.,  p.  32. 

Distribution. — North  Carolina  to  West  Plorida  and  Barbados. 
Yucatan  Strait,  640  fms.  Variety  azitillaruzn  d’Orb.,  Ca- 
loosahatchie Pliocene. 

acutus  Say,  Jour.  A.  N.  S.  Phila. , 2.  p.  234,  1822,  (as 

Holmes,  Post-Pl.  Fos.  S.  C.,  p.  72,  pi.  12,  f.  3,  i860,  (as 
Buccmzzzzi);  Hilgard,  House  of  Rep.  Ex.  Doc.  i,  pt.  2,  p. 
886,  ’78;  Dali,  Bull. 37,  U.  S.  N.  M.,  p.  116,  ’89;  Harris, 
Bull.  Am.  Pal.,  vol.  i,  p.  102,  ’95;  Vanatta,  Pr.  A.  N.  S. 
Phila.,  55,  p.  757,  1903;  Deussen,  Water  Supply  Pa.  335,  p. 
77,  1914. 

Distribution. —Carolinas  to  Barbados.  Gulf  coast:  Recent, 
St.  Joseph’s  Bay  and  Crooked  Isl.,  West  Fla.;Point  au  Fer, 
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Cameron,  La. ; Galveston  and  Corpus  Christi,  Tex.  Pleisto- 
cene, Knapp’s  wells,  Terrebonne  Parish,  No.  i at  1600-2443 
feet.  No.  2,  1050-1842,  No.  3,  58-1839  feet,  New  Orleans 
ar.esian  well  of  1856,  Lake  Borgne  borings.  Pliocene,  New 
Orleans  Gymnasium  Club  well  at  1200  feet.  Upper  Mio- 
cene, Galveston  well,  2871  feet.  Miocene,  Gilbert  well  No. 
10,  Bateson,  Texas  at  323  feet. 

consensus  Ravenel,  Pr.  A.  N.  S.  Phila.,  p.  43,  1861;  Dali,  Bull. 
M.  C.  Z.,  18,  p.  185,  ’89. 

Distribution.— North  Carolina  to  Florida.  8-49  fms.  Gulf 
coast  20  miles  off  Charlotte  Harbor,  W.  Fla.,  at  13  fms. 

hotessieri  d’Orbigny,  Moll.  Cuba,  2,  p.  142,  1845,  Atlas,  pi.  21, 
f.  40-42,  {as  IVassa);  Dali,  Bull.  M.  C.  Z.,  18,  p.  185,  1889: 
Dali  & Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  403,  1901. 

Distribution. — Gulf  of  Mexico,  Blake  station  36,  at  84  fms. 
Also  Hatteras  and  Sombrero,  30-85  fms. 

galvestonensis  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  loi,  pi.  4,  f.  2, 
1895. 

Distribution. — Upper  Miocene,  Galveston  well  at  2410-2871 
feet. 

trigalvestus  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  loi,  pi.  4,  f. 
3.  1895. 

Distribution. — Upper  Miocene,  Galveston  well  at  2158-2871 
feet. 

obsoietus  Say,  Jour.  A.  N.  S.  Phila.,  (i)  2,  p,  232,  1822,  (as 
Nassa)\  Gould,  Inv.  Mass.,  pi.  15,  f.  210;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  1 16,  pi.  50,  f.  9,  1889;  Johnson,  Occ.  Pa. 
Bost.  Soc.  N.  H.,  7,  p.  135,  £915;  Dali,  Bull.  112,  U.  S.  N. 
M.,  p.  103,  1921. 

Distribution. — Nova  Scotia  to  Tampa,  West  Fla.  Also  San 
Francisco  Bay,  (introduced  with  oysters  from  the  Atlantic). 
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beaumontenscs  Aldrich,  Bull.  No.  i,  Univ.  Texas,  July,  1901; 
Nautilus,  p.  74  and  figs.,  Nov.  1901,  (as  JVassa). 

Distribution. — Pleistocene.  Spindle  Top  Hill  oil  well,  near 
Beaumont,  Texas,  at  390  feet. 

Genus  STROM BINA  Moerch 

gibberula  var.  galvestonensis  Harris,  Bull.  Am.  Pal,,  vol.  i,  p. 
103,  pi.  4,  f.  6,  1895. 

Distribution. — Upper  Miocene,  Galveston  well  at  2410-2871 
feet. 

Note — The  typical  form  of  gibberula  Sowerb}^  (Pr.  Zool, 
Soc.,  p.  1 15,  1832),  is  recent  on  the  Pacific  coast  of  Central 
America  southward  to  Paiti,  Peru. 

Genus  ANACKIS  H.  and  A.  Adams 

avara  Say,  Jour.  A.  N.  S.  Phila.,  2,  p.  230,  1882,  (as  Columbella)\ 
Tuomey  and  Holmes,  PI.  Fos.  S.  C.  p.  139,  pi.  28,  f.  12, 
1857;  Dali,  Bull.  37,  U.  S.  N.  M.,p.  116,  pi.  50,  f.  12,  ’89; 
Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  757,  1903;  Johnson, 
Occ.  Pa.  Bost.  Soc.  N.  H.,  p.  132,  1915. 

Distribution. — Recent  and  Pleistocene.  Massachussetts  to 
Florida  Keys.  Gulf  coast;  Crooked  Isl.,  West  Fla.,  and 
Texas.  Pleistocene,  Lake  Borgne  borings.  La.,  and  North 
Creek,  West  Fla. 

avara  var.  semipiicata  Stearns,  Pr.  A.  N.  S.  Phila.,  p.  344, 
1873,  (as  Columbella)\  Tryon,  Man.,  5,  p.  159,  pi.  55,  f.  70, 
71,  ’83;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  116,  ’89. 

Distribution. — Cedar  Keys  and  Charlotte  Harbor,  West  Fla. ; 
Louisiana;  Corpus  Christi,  Texas. 

avara  var.  similis  Ravenel,  Pr.  A.  N.  S.  Phila.,  p.  41,  1861,  (as 
Columbella)  Tryon,  Man.,  5,  p.  159,  pi.  55,  f.  69,  ’83;  Dali, 
Bull.  37,  p.  116.  ’89. 
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Distribution. — Carolinas  to  West  Florida,  Galveston  and 
Yucatan. 

avara  var.  translirataRavenel,  Pr.  A.  N,  S.  Phila.,  p.  42,  1861; 
Tryon,  Man.,  5,  p.  159,  ’83;  Dali,  Bull.  37,  p.  116,  ’89. 

Distribution. — New  York  to  West  Florida,  Louisiana  and 
Yucatan. 

eaten ata  Sowerby,  Pr.  Zool.  Soc.,  p.  52,  1844;  Conch.  Icon.,  ii, 
pi.  21,  f.  119,  1858;  Tryon,  Man.,  5,  p.  179,  pi.  58,  f.  51, 
’83;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  404, 
1901. 

Distribution. — Jamaica  to  Porto  Rico.  A shell  closely  re- 
sembling this  species,  and  probabl}”  identical  with  it,  is  in 
our  collection.  As  far  as  I know,  this  is  the  first  time  that 
catenata  has  been  found  on  the  Gulf  coast. 

obesa  C.  B.  Adams,  Pr.  Bost.  Soc.  N.  H.,  2,  p.  2,  1845, 
Buccinum)  \ Tryon,  Man.,  5,  p.  169,  pi.  57,  f.  7 and  20,  ’83; 
Dali,  Bull.  37,  p.  118,  ’89;  Singley,  4th  Ann.  Rept.  Tex. 
G.  S.  p.  335,  ’92;  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  102, ’95; 
Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903. 

ornata  Ravenel,  cancellata  Gaskoin.  A.  ostreicola  Mel  veil  is  a 
dark  brown  or  black  variety. 

Distribution. — Hatteras  to  St.  Thomas,  W.  I.  and  Vera 
Cruz.  Pliocene  to  Recent.  Gulf  coast:  St.  Joseph’s  Bay, 
Crooked  Isl.,  West  Fla.;  Point  au  Fer,  Cameron  and  Chan- 
deleurs,  La.;  Galveston  and  Corpus  Christi,  Texas.  Pleisto- 
cene, Grand  Chenier,  Teche  No.  i well,  Jennings,  La.,  at 
1158-1199  feet,  Knapp’s  well,  Terrebonne  Parish,  No.  i at 
1050-1800  feet.  No.  3 at  1150- 1440  feet,  Galveston  w^ell  at 
440-446  feet.  Pliocene,  New  Orleans  Gymnasium  Club  well 
at  1200  feet. 

amphisella  Dali,  Bull,  M.  C.  Z.,  9,  p.  91,  1881;  18,  p.  188,  pi. 
19,  f.  IOC,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  1 18,  pi.  19,  f.  IOC, 
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Distribution. — Yucatan  Strait  43 — 640  fms. 

hotessieriana  d’Orbigny,  Moll.  Cuba,  2,  p.  138,  pi.  21,  f,  37-39; 
Tryon,  Man.,  5,  p.  144,  pi.  52,  f.  82.  1883;  Dali,  Bull.  37, 
p.  1 18,  ’89. 

Distribution. — Tampa,  West  Fla.,  to  Guadeloupe,  W.  I. 
Very  closely  allied  to  the  following  species. 

pretri  Duclos,  Chenu,  Conch.  111.,  pi,  16,  f.  7,  8;  Tryon,  Man., 
5,  p.  144,  pi.  52,  f.  76,  1883. 

Note. — C.  B.  Adams’  albella  [Conch.  Contr.,  p.  63,  1850, 
{as  Pleurofoma) ; Dali  Bull.  U.  S.  N.  M.,  p.  118,  1889] 
unfigured  species,  is  Jide  Dali  and  Simpson  (1901)  merely  a 
mutation  of  p7'etri^  as  shown  by  cotypes  from  Adams. 

Distribution. — Variety  albella,  Cape  Fear,  N.  C.,  to  West 
Florida  and  Jamaica. 

Genus  COLUtVI BELLA  Lamarck 

mercatoria  Linnaeus,  Syst.  Nat.  ed.  X,  p.  730,  1758,  (as  Volula); 
Kiener,  Coq.  Viv.,  Coluynbella,  p.  23,  pi.  5,  f.  i,  1841;  Dali, 
Bull.  37.  p.  1 16,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  403,  1901. 

Distribution. — Cape  Lookout,  N.  C.,  to  Barbados  and  West 
Florida.  Pleistocene  of  Costa  Rica. 

rusticoides  Heilprin,  Tr.  Wagner  Inst.  Sci.,  i,  p.  81,  pi.  8,  f.  9, 
1887;  Pr.  A.  N.  S.  Phila.,  p.  52,  pi.  3,  f.  2,  ’87;  Dali,  Tr. 
W.  I.  S.,  3,  p.  135,  ’90;  Vaughan,  Publ.  No.  133,  Cam. 
Inst.,  p.  171,  1910. 

Distribution. — Cedar  Keys  and  St.  Marks,  West  Florida  to 
Cuba.  Pleistocene,  Labelle,  West  Fla.  Pliocene,  Caloosa- 
hatchie  beds.  West  Fla. 

Genus  ASTYRIS  H.  and  A.  Adams 

lunata  Say,  Jour.  A.  N.  S.  Phila.,  5.  p.  213,  1826,  (as  Nassa  ) 
Tuomey  and  Holmes,  PI.  Fos.  S.  C.  p.  136,  pi.  28,  f.  6, 
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1857,  i&s  Buccinm?i);  Hilgard,  House  of  Rep.  Ex.  Doc.,  i, 
pt.  2,  p.  886,  1878;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  118,  pi. 
50,  f.  16,  ’89:  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p. 

133,  1915- 

Bncciniim  zonalis  Einsley,  Am.  Jour.  Sci.,  (i);  48,  p.  285, 
1845. 

Distribution. — Canada  to  Florida  Keys.  0-12  fms.  Gulf 
coast:  Cedar  Keys,  Fla.;  Chandeleurs,  La.;  Galveston  and 
Corpus  Christ! , Tex.  Pleistocene.  Lake  Borgne  borings. 
La.,  Knapp’s  wells,  Terrebonne  Parish,  No.  2 at  1050-1790, 
No.  3 at  258-1375  feet.  Also  of  North  Creek,  Manatee  and 
Labelle,  West  Fla.  Pliocene  of  the  Caloosahatchie,  Fla. 

duclosiana  d’Orbigny,  Moll.  Cuba,  2 p.  136,  pi.  21,  f.  31-33,  ’45. 
(Not  of  Sowerby,  1847,  which  is  a Javan  shell);  Dali,  Bull 
37,  U.S.N.M.,p.  118,  ’89,  (as  lunata  var.);  Dali  and  Simp- 
son, Bull.  U.  S.  Fish  Com.,  i,  p.  405,  1901. 

Distribution. — Hatteras  to  Barbados  and  Tampa,  West  Fla. 
0-63  fms. 

diaphana  Verrill,  Tr.  Conn.  Acad.,  5,  p.  513,  pi.  58,  f.  2,  1882; 
Dali,  Bull.  M.  C.  Z.,  18,  p.  191,  pi.  35,  f.  9,  ’89;  Bull.  37, 
U.  S.  N.  M.,  p.  118,  pi.  35,  f.  9,  ’89. 

Distribution. — Rhode  Isl.  to  Gulf  of  Mexico  between  Mis- 
sissippi delta  and  Cedar  Keys,  64-487  fms. 

Genus  NiTIDELLA  Swainson 

parvula  Dunker,  Zeitschr,  Mai.,  p,  64,  1847,  (as  Buccinurn)-, 
Tryon,  Man.,  5,  p.  122,  pi.  48,  f.  77,  ’83;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  118,  ’89. 

Distribution. — Gulf  of  Mexico,  Texas  region,  to  Barbados. 
Genus  AESOPUS  Gould 

Stearns!  Tryon,  Man.  Conch.,  5.  p.  179,  1883,  {2,^  Seminella)\ 
Dali,  Bull.  M.  C.  Z.,  18,  p.  194,  pi.  29,  f.  5,  ’89;  Bull.  37, 
p.  118,  pi.  29,  f.  5,  ’89. 
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filosa  Stearns,  Pr.  A.  N.  S.  Phila.,  p.  345  & fig.,  1873,  (as 
Nitidella).  Not  Aesopus  dlosus  Angas,  1867,  cf.  Columbella 
peculiaris  Guppy,  GeoL  Mag.,  London,  pi.  18,  f.  20,  1874. 

Distribution. — Type  locality,  Tampa  Bay,  Fla.  Also  off 
Cape  Fear,  N.  C.  15-17  fms.  Pliocene  of  the  Caloosahat- 
chie,  Fla. 

Genus  IViUREX  Linnaeus 

beaui  Fischer  and  Bernardi,  Jour,  de  Conch.,  5,  p.  295,  pi.  8,  f. 
I,  1856;  Dali,  Bull.  M.  C.  Z.,  18,  p.  195,  ’89;  Bull.  37, 
U.  S.  N.  M.,  p.  118,  ’89. 

Distribution. — Gulf  of  Mexico  between  Mississippi  delta  and 
Cedar  Keys,  at  1 1 1 fms.  Also  Florida  Reefs  and  Guade- 
loupe. 82-183  fms. 

cabriti  Bernardi,  Jour,  de  Conch.,  7,  p.  301,  pi.  10,  f.  3,  1858; 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  118,  ’89. 

Distribution. — Hatteras  to  Barbados,  Gulf  of  Mexico,  Blake 
station  36,  at  84  fms. 

messorius  Sow^erby,  Pr.  Zool.  Soc.,  p.  137,  1840;  Conch.  Illust., 
Murex,  f.  93,  1839;  Reeve,  Conch.  Icon.,  Mur  ex,  f.  90,  ’45; 
Dali,  Tr.  W.  I.  S.,  3,  p.  139,  ’90;  Dali  and  Simpson,  Bull. 
U.  S.  Fish  Com.,  i,  p.  407,  1901. 

Distribution. — Gulf  coast.  Cedar  Keys,  Fla.  and  Texas,  to 
Colon.  2-30  fms.  Pleistocene,  New  Orleans  pumping 
station  No.  7.  Pliocene  of  the  Caloosahatchie  River,  Fla. 

(Chicoreus)  rufus  Lamarck,  Anini.  s.  Vert.,  ed.  I,  7,  p.  162,1882; 
Trj^on,  Man.,  2,  p.  90,  pi.  15,  f.  148,  ’80;  (After  Reeve,  f. 
’19);  Dali,  Bull.  37,  U.  S.  N.  M,  p.  118,  ’89. 

sexcostata  Emmons,  Geol.  N.  Car.,  p.  248,  f.  106,  1858. 

Distribution. — Cape  Fear,  N.  C.,  to  Cartagena,  Colombia, 
and  Antilles.  Also  West  Fla.  5-30  fms.  Pliocene  Ca- 
loosahatchie beds,  Fla. 
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(Chicoreus)  brevifrons  Lamarck,  Anim.  s.  Vert.,  ed.  I,  7,  p.  161, 
1822;  Reeve,  Conch.  Icon.,  3,  pi.  3,  f.  13,  1845:  Tryon,Man., 

2,  p.  95,  f.  172,  1880;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  118, 
’89;  Tr.  W.  I.S.,  3,  p,  140, ’90;  Dali  and  Simpson,  Bull.  U. 
S.  Fish  Com.,  i,  p.  407,  1901. 

Distribution. — South  Carolina  to  Cartagena,  Colombia.  Gulf 
coast.  West  Fla.  Pliocene,  Caloosahatchie  beds. 
(Phyllonotus)  pomum  Gmelin,  Syst.  Nat.,  p.  3527,  1792;  Reeve, 
Conch.  Icon.,  3,  pi.  9,  L 35,  1845;  Tryon,  Man.,  2,  p.  97, 
pi.  20,  f.  182,  ’80;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  120,  pi.  16, 
f.  2,  ’89;  Tr.  W.  I.  S.,  3,  p.  142,  ’90;  Dali  and  Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  408,  1901. 
oculatus  Reeve,  1845;  asperrhmis  d’Orbigny,  1853;  niexicanus 
Petit,  1852;  imperialis  globosa  Emmons,  1858. 

Distribution. — North  Carolina  to  Venezuela.  Gulf  coast  at 
various  localities.  West  Fla. ; Cameron  and  Chandeleurs, 
La.,  and  Texas.  Pleistocene,  New  Orleans  pumping  station 
No.  7.  Pliocene,  Caloosahatchie  River,  Fla.  Lower  Mio- 
cene, Antilles. 

(Phyllonotus)  fulvescens  Sowerby,  Conch.  Illust.,  f.  30;  Kobelt, 
Jahrb.  Mai.  Gesell.,  p.  155,  ’77;  Dali,  Bull.  37,  U.  S.  N.  M., 
p.  120,  ’89,  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903. 

Distribution. — Hatteras  and  the  Gulf  coast  at  Indian  Pass, 
West  Fla.;  Point  au  Fer,  Chandeleurs,  La.;  Galveston, 
Corpus  Christi  and  Quintana,  Texas.  Pleistocene,  Grand 
Chenier,  La.,  Knapp’s  wells,  Terrebonne  Parish,  No.  i at 
2000-2150  feet.  No.  3 at  790-830  feet. 

Genus  FAVARTIA  Jousseaume 

cellulosa  Conrad,  Pr.  A.  N.  S.  Phila.,  3,  p,  25,  1846,  (as  Murex)', 
Dali, Bull.  M.  C.  Z.,i8,  p.  210,  pi.  16,  f.  i,  ’89;  {giS  Ocinebra)  \ 
Bull.  37,  U.  S.  N.  M.,p.  120,  pi.  16,  f.  I,  ’89;  Tr.  W.  I.  S., 

3,  p.  150.  ’90. 

nuceus  Moerch,  Cat.  Kierulf,p.  14,  pi.  i,f.  9,  ’50;  Cat.  Yoldi,  p. 
95,  1852,  (as  Ocinebra). 
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Distribution. — Cape  Lookout,  N.  C.,  to  the  Antilles  and 
Vera  Cruz.  Gulf  coast,  Tampa  Bay  (type  locality),  Cedar 
Keys  and  Texas.  Pliocene  of  the  Caloosahatchie. 

ceihilosa  var.  levicula  Dali,  Bull.  M.  C.  Z.,  18,  p,  211,  1889;  Bull. 
37,  p.  120,  ’89,  (as  Ochiebra). 

Distribution. — Cape  Lookout,  N.  C.,  to  West  Florida  and 
Yucatan.  22-37 

intermedia  C.  B.  Adams,  Contr.  Conch.,  p.  60,  1850,  {2.%  Mur  ex)  \ 
Dali,  Bull,  37,  U.  S.  N.  M.,  p.  120,  ’89,  (as  Ocmebra)\\)2\\y 
and  Simpsou,  Bull.  U.  S.  Fish  Com.,  i,  p,  408,  1901. 

Distribution. — Key  West  to  St  Thomas  and  Texas  region  of 
the  Gulf.  Variety  alta  Dali,  Caloosahatchie  Pliocene. 

Genus  UROSALPINX  Stimpson 

cioereus  Say,  Jour.  A.  N.  S.  Phila.,  2,  p.  236,  1822,  (as  Fusus)\ 
Amer.  Conch.,  3,  pi.  29,  1831;  Gould,  Inv.  Mass.,  p.  370,  f. 
637,  (as  Buccinu?n) ; Tryon,  Man.,  2,  p.‘i52,  pi.  39,  f.  3, ’80; 
Dali,  Pr.  U.  S.  N.  M.,  6,  p.  326,  1883;  Bull.  37,  U.  S.  N. 
M.,  p.  120,  pi.  50,  f.  6,  ’89;  Johnson,  Occ.  Pa.  Bost.  Soc.  N. 
H.,  p.  132,  1915;  Dali,  Bull.  ii2,U.  S.  N.  M.,  p.  109,  1921. 

Distribution. — Nova  Scotia  to  Florida.  Gulf  coast.  Cedar 
Keys  (Dali);  Pleistocene,  Lake  Borgne  borings.  La.,  (Hil- 
gard).  Also  on  the  Californian  coast  (introduced  with 
oysters) . 

perrugatus  Conrad,  Amer.  Jour.  Sci.,  p.  397,  1846,  (asFusus); 
Dali,  Bull.  M.  C.  Z.,  18,  p.  214,  ’89;  Bull.  37,  p.  120,  ’89; 
Vaughan,  2d  Ann.  Rept.  Fla.  G.  S.,  p.  148.  1909. 

Distribution. — West  Florida  from  Cedar  Keys  to  Key  West. 
Type  locality.  Manatee  River,  West  Fla.  Pleistocene, 
North  Creek  and  Orient,  West  Fla. 

tampaensis  Conrad,  Pr.  A.N.S.  Phila.,  3,  p.  25,  1846,  (asMurex)\ 
Dali,  Bull.  M.  C.  Z.,  18,  p.  214,  ’89;  Bull.  37,  U.  S.  N.  M., 
p.  112,  ’89. 
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Distribution. — West  Florida  from  Cedar  Keys  to  Sarasota. 
Pleistocene,  North  Creek,  West  Fla. 

Genus  MURtCiDEA  Swainson 

multangula  Philippi,  Zeitschr.  fur  Malak,  5,  p.  25,  1849,  (as 
iG^5z^.?J;Abbild.  und  Beschr  , 3,  p.  117,  pi.  24,  f.  6,  1850; 
Dali,  Bull.  37,  U.  S,  N.  M.,  p.  120,  pi.  76,  f.  i,  ’89;  Tr.  W. 
I.  S.,  3,  p.  149,  1890;  Pr.  U.  S.  N.  M.,  24,  p.  505,  pi.  30, 
f.  I,  1902. 

hemphilli  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  327,  1883. 

Distribution. — Cape  Fear,  N.  C.,  to  Yucatan  and  the  Noith- 
ern  Antilles,  Gulf  coast.  Cedar  Keys  and  Texas.  0-95  fms. 
Pliocene,  Caloosahatchie  beds. 

ostrearum  Conrad,  Pr.  A.  N.  S.  Phila.,  3,  p.  25,  1846,  {2isMurex)\ 
Dali,  Pr.  U.  S.  N.  M.,  24,  p.  505,  pi.  30,  f.  2,  1902. 

floridana  Conrad,  Am.  Jour.  Conch.,  5,  p.  106,  pi.  12,  f.  4, 
1869,  (as  Urosalpinx)  \ Dali,  Pr.  U.  S.  N.  M.,  6,  p.  326,  ’83; 
Bull.  M.  C.  Z.,  18,  p.  212,  ’89;  Tr.  W.  I.  S.,  3,  p.  149,  ’90, 
Vaughan,  2d  Ann.  Kept.  Fla.  G.  S.,  p.  148,  1909. 

Distribution. — East  Florida  south  of  St.  Augustine  and  Gulf 
of  Mexico,  Cedar  Keys,  Fla.,  to  Yucatan.  0-13  fms.  Rocky 
shores.  Pleistocene,  Manatee  and  Orient,  West  Fla.  Plio- 
cene, Caloosahatchie  beds,  Fla.  Resembles  Urosalpinx 
perrugatus  Conrad,  but  is  slenderer  and  has  a very  different 
operculum. 

hexagona  Lamarck,  Anim.  s.  Vert.,  7,  p.  169,  1822,  (as  Murcx); 
Reeve,  Conch.  Icon.,  3,  pi.  27,  f.  120,  1845;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  120,  ’89;  Dali  & vSimpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  409,  1901. 

Distribution. — Gulf  of  Mexico,  Texas  region  to  St.  Thomas, 
W.  I.  25  fms.  Genotype. 

philippiana  Dali,  Bull.  M.  C.  Z.,  18,  p.  213,  1889;  Bull.  37,  U.  S. 
N.  M.,  p.  120,  ’89;  Pr.  U.  S.  N.  M.,  24,  p.  504,  pi.  29,  f.  5, 
1902. 
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Distribution. — Off  Cape  Catoche,  Yucatan,  and  also  Key 
West,  Fla.  20-25  Coral  sand. 

Genus  EU PLEURA  H.  and  A.  Adams 

caudata  Say,  Jour.  A.  N.  S.  Phila.,  2,  p.  236,  1822,  (as  Rafiella)] 
Stimpson,  Am.  Jour.  Conch.,  i,  p.  58,  pi.  8,  f.  5,  1865; 
Hilgard,  House  of  Rep.  Ex.  Doc.  i,  pt.  2,  p.  886,  ’78;  Dali, 
Pr.  U.  S.  N.  M.,  6,  p.  326,  ’83;  Bull.  37,  U.  S.  N.  M.,  p. 
120,  pi.  50,  f.  II,  ’89;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H., 
7,  p.  130,  1915. 

Distribution. — Massachussetts  to  Florida.  1-3  fms.  Gulf 
coast:  Cedar  Keys,  St.  Mark’s,  Charlotte  Harbor,  Fla.; 
Chandeleiirs,  Ea.  Pleistocene,  Lake  Borgne  borings  and 
New  Orleans  well  of  1856  (Hilgard),  and  of  Labelle,  West 
Fla. 

caudata  var.  sulcSdentata  Dali,  Tr.  W.  I.  S.,  3,  p.  144,  1890. 

Randla  clathrata  “Gra}^”  Calkins,  Pr.  Dav.  Acad.  Sci.,  p. 
234,  1878. 

muriciformis 'Try on,  Man.,  2,  p.  158,  (in  part).  Not  of 
Broderip. 

Distribution. — Gulf  coast  of  Florida,  Pleistocene  of  South- 
west Fla. 

Genus  TROPHON  Montfort 

(Boreotrophon)  lacunellus  Dali,  Bull.  M.  C.  Z.,  18,  p.  205,  pi.  15, 
f.  4,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  120,  pi.  15,  f.  4,  ’89. 

Distribution. — Cape  Fear,  N.  C.,  to  Dominica.  Also  West 
Florida.  227-769  fms. 

’Genus  THAIS  Bolten 

patula  Linnseus,  Syst.  Nat.,  ed.  X,  p.  739,  1758,  Buccmum)\ 
Reeve,  Conch.  Icon.,  3,  pi.  i,  f.  3,  1846;  Tr)^on,  Man.,  2,  p. 
159,  pi.  43,  f.  19-22,  ’80;  Dali,  Bull.  37.  U.  S.  N.  M.,  p. 
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122,  ’89;  Purpura)-,  Dali,  Pr,  U.  S.  N.  M.,  37,  p.  221, 
1910. 

Distribution. — East  and  West  Florida  to  Texas,  the  An- 
tilles and  Brazil.  Also  Pacific,  Gulf  of  California  to  Pana- 
ma and  Peru. 

haemastoma  Linnaeus  Syst.  Nat.,  ed.  XII,  p.  1202;  Reeve, 
Conch.  Icon.,  3,  f.  21,  1846;  Tryon,  Man.,  2,  p.  167,  pi.  49, 
f.  80,  83,  1880;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  122,  pi.  34, 
f.  3,  4,  pi.  46,  ia-2b,  '89;  Singley  4th  Ann.  Rept,  Tex.  G. 
S.,  p.  336,  ’92;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758, 
1903.  (All  as  Puipura). 

Distribution. — Cape  Hatteras  to  Trinidad  Isl.  Gulf  coast 
Cedar  Keys  and  Ft.  Barranca,  Fla.;  Horn  Isl.,  Miss.;  Point 
au  Fer,  La.;  Galveston,  Corpus  Christi,  Tex.  Pleistocene, 
Grand  Chenier,  La.,  New  Orleans  pumping  station  No.  7, 
Knapp’s  No.  3 well,  Terrebonne  Parish,  at  1400-1440  feet. 

haemastoma  var.  floridana  Conrad,  Jour.  A.  N.  S.  Phila.,  7,  p. 
265,  pi.  20,  f.  21,  1837;  Tiyon,  Man.,  2,  p.  167,  pi.  49,  f. 
85,  pi.  50,  f.  86;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com., 
I,  p.  411,  1901.  (All  Purpura). 

Distribution.  — Florida  to  the  Antilles,  Gulf  coast.  West  Fla., 
Cameron,  Chandeleurs,  La.;  Matagorda  Bay,  Tex.  Pleisto- 
cene of  Grand  Chenier,  La.,  (very  abundant  and  showing 
the  same  mutations  as  the  living  shells) . 

deltoidea  Lamarck,  Anim.  s.  Vert.,  7,  p.  247,  1822;  Reeve, Conch. 
Icon.,  3,  pi.  4,  f.  18,  1846;  Kuster,  Conch.  Cab.,  pi.  32,  f. 
2;  Tr}"on,  Man.,  2,  p.  163,  pi.  47,  f.  55,  1880;  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  122,  ’89;  Dali  and  Simpson,  Bull.  U. 
S,  Fish  Com.,  i,  p.  411,  1901.  (All  as  P^irpui'a). 

Distribution. — Florida  to  St.  Vincent,  W.  I.,  Gulf  coast. 
West  Fla.  and  Tex. 
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Genus  SlSTRUIVl  Montfort 

nodulosum  C.  B.  Adams,  Pr.  Bost.  Soc.  N.  H.,  p.  2,  1845,  (as 
Purpura)\  Tryon,  Man.,  2,  p.  190,  pi.  59,  f.  275,  1880; 
Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  41 1,  1901. 

Distribution. — Cape  Romano,  southwest  Florida,  to  Colon. 
Also  Antillean. 

roseum  Reeve,  Conch.  Icon.,  sp.  46,  1846;  Dali,  Bull.  37,  U.  S. 
N.  M.,  p.  122,  1889. 

Distribution. — Gulf  of  Mexico,  Texas  region,  to  Barbados. 
The  rosy  color  is  thought  to  be  caused  by  an  encrusting  hy- 
drozoon. 

Genus  CORALL!  OPH  1 LA  H.  and  A.  Adams 

abbreviata  Lamarck,  Enc.  Me'th.,  pi.  435,  f.  2a-b,  1795,  (as 
Pyrula)\  Anim.  s.  Vert.,  7.  p.  146,  1822. 
galea  Chemnitz. 

Distribution. — Cape  Fear,  N.  C.,  to  the  Antilles.  Gulf 
coast.  West  Florida.  Pliocene,  Caloosahatchie  beds. 

lactuca  Dali,  Bull.  M.  C.  Z.,  18,  p.  220,  pi.  16,  f.  6,  1889. 

Distribution. — Gulf  of  Mexico,  Blake  station  5,  in  152-229 
fms.  Also  off  Fernandina,  Fla. 

deburghiae  Reeve,  Pr.  Zool.  Soc.,  p.  208,  pi.  38,  f.  3,  1857, 

Rhizochihis)]  Tryon,  Man.,  2,  pi.  66,  f.  383,  1880,  (as 

Latiaxis)\  Dali,  Bull.  U.  S.  N.  M.,  p.  122,  pi.  16,  f.  5,  ’89. 

Distribution. — Cape  Hatteras  to  Barbados.  Also  West  Fla. 
56-878  fms. 

Genus  EPITOM  I UIVI  Bolten 

angulatum  Say,  Amer.  Conch.,  No.  3,  pi.  27,  (two  upper  figs) 
1831,  {ys  Scalar ia  clatlirus  var.);  Hilgard,  House  of  Rep. 
Ex.  Doc.  I,  pt.  2,  p.  887,  1878;  Dali.  Bull.  37,  U.  S.  N. 
M.,  p.  122,  ’89;  Singley,  4th  Ann.  Rept.  Tex.  G.  S.,  p. 
336,  ’92;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  103, 

, 1915* 
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Distribution. — Connecticut  to  West  Fla.,  Point  au  Fer.,  La., 
and  Galveston,  Tex.  Pleistocene,  Lake  Borgne,  La.,  bor- 
ings. 

sayanum  Dali,  Bull.  M.  C.  Z.,  18,  p.  313,  1889,  (as  Scala)  \ Bull. 
37,  U.  S.  N.  M.,  p.  122,  pi.  50,  f.  10,  ’89;  Tr.  W.  I.  S.,  3, 
p.  158,  ’90;  Singley,  4th  Ann.  Rept.  Tex.  G.  S.,  p.  336, 
1892. 

dathrum  Say  (in  part). 

Distribution. — Virginia  to  Florida  Keys,  West  Florida,  Cam- 
eron, La.,  Corpus  Christi  and  Galveston,  Texas.  Pleisto- 
cene, Grand  Chenier,  La.  Pliocene,  Caloosahatchie  River, 
Florida. 

tenue  Sowerby,  Pr.  Zool.  Soc. , p.  no,  1844,  {2.S  Scala)\  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  122;  1889. 

Distribution. — Gulf  of  Mexico,  Texas  and  Cameron  (?)  La., 
to  St.  Thomas,  W.  I. 

nitidelium  Dali,  Bull.  M.  C.  Z.,  18,  p.  314,  1889,  {2JS,Scala)\  Bull. 
37,  U.  S.  N.  M.,  p.  124,  ’89;  Pr.  U.  S.  N.  M.,  24,  p.  505, 
pi.  30,  f.  8,  1902. 

Distribution. — Hatteras  to  Cedar  Keys,  Fla.  32-63  fms. 

scipio  Dali,  Bull,  M.  C.  Z.,  18,  p.  310,  1889;  Bull.  37,  U.  S.  N. 

M. ,  p.  124,  ’89,  (as  Scala)]  Pr.  U.  S.  N.  M.,  24,  p.  506, 
pi.  29,  f.  10,  1902. 

Distribution. — Hatteras,  N.  C.,  to  Texas  and  Vera  Cruz, 
Mexico.  10-16  fms.  Pink  with  white  varices. 

denticu latum  Sowerby,  Thes.  Conch.,  p.  87,  pi.  32,  f.  25,  26,  ’47; 
Tr}^on,  Man.,  9,  pi.  13,  f.  100,  1887;  Dali,  Bull.  37,  U.  S. 

N.  M.,  p,  124,  ’89. 

Distribution. — Hatteras  to  West  Florida  and  the  Bahamas. 

lineatum  Say,  Jour.  A.  N.  S,  Phila.,  2,  p.  242,  1822,  (as  Sca- 
laria)\  Hilgard, House  of  Rep.  Ex.  Doc.  i,  pt.  2,  p.  887,  ’78; 
Tryon,  Man.,  9,  p.  79,  pi.  16,  f.  14,  87;  Dali,  Tr.  W.  I.  S., 
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3,  p.  158,  ’90;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p. 
102,  1915. 

Distribution. — Massachussetts  to  Charlotte  Harbor  and 
Cedar  Keys,  West  Fla.;  Cameron,  Point  au  Fer,  La.;  Gal- 
veston and  Corpus  Christ! , Tex.  Pleistocene.  Grand 
Chenier,  La.,  and  Knapp’s  No.  2 well  Terrebonne  Parish, 
at  1550-1570,  1 731 -1 739  feet.  Pliocene  Caloosahatchie 

beds,  Fla. 

turriculum  Sowerby,  Thes.  Conch.,  i,  p.  92,  pi.  33,  f.  61,  pi.  34, 
f.  88,  1847;  4^^  Ann.  Kept.  Tex.  G.  S.,  p.  336, 

1892. 

Distribution. — Cape  Hatteras  to  Haiti.  16-32  fms.  Gulf 
coast  at  Galveston  (Singley).  Pliocene  of  the  Caloosahatchie 
River,  Fla. 

mitcheili  Dali,  Nautilus,  9,  p.  112,  Feb.  1896;  Pr.  U.  S.  N.  M., 
24,  p.  506,  pi.  30,  f.  3,  4,  1902. 

Distribution. — Matagorda  Island,  Texas.  Collected  by  J.  D. 
Mitchell. 

cochlea  Sowerb}^  Thes.  Conch.,  Scalaria^  p.  103,  pi.  35,  f.  142 
(only)  1847 ;Moerch,  Jour.  A.  N.  S.  Phila.,  8,  p.  205,  1876; 
Tryon,  Man. ,9,  p.  81,  pi.  17,  f.  24,  i887;Dall,  Pr.U.  S.  N. 
M.,  24,  p.  506,  pi.  30,  f.  7,  1902. 

Distribution. — Hatteras,  N.  C.,  to  Tortola.  W.  I.  Gulf  of 
Mexico  near  Cedar  Keys,  Fla.,  at  25  fms.  Sowerby’s  refer- 
ence to  its  occurrence  at  Loando,  Portuguese  West  Africa, 
is  questionable. 

galvestonense  Harris,  Bull.  Am.  Pal.,  vol.  i,  p.  103,  pi.  4,  f.  7, 
1895- 

Distribution. — Upper  Miocene,  Galveston  well  at  2552-2871 
feet. 

Note. — The  following  species  of  Epitomium  have  been  re- 
ported by  Singley  from  the  Texas  coast: — serici/ila  Dali, 
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(Bull.  M.  C.  Z.,  i8,  p.  313,  1889);  7nultistriatum  Say  (Jour. 
A.  N.  S.  Phila.,  5,  p.  208,  1826;  Dali,  Bull.  37,  U.  S.  N.  M., 
pi.  50,  f.  5,  \contorquatum  Dali,  (Bull.  M.  C.  Z.,  18,  p. 

318,  pi.  18,  f.  9,  1889);  modes tu7n  0.  B.  Adams  (Jamaica 

Shells).  These  species  are  not  cited,  as  far  as  I am  aware, 
by  other  authors  from  Gulf  coast.  They  are  not  in  our  col- 
lections from  the  Gulf  and  are  noted  here  solely  Jide  Singley, 
(Fourth  Ann.  Rept.  Tex.  Geol.  Surv.,  p.  336,  1892). 

Genus  JAMTH  I NA  Bolten 

janthina  Dinnaeus,  S}^st.  Nat.,  ed.  X.,  p.  772,  1758,  (Helix); 
d’Orbigny,  Voy.  Am.  Me'r.,  p.  413,  pi.  61,  f.  8-10,  1841; 
Dali,  Pr.  U.  S.  N.  M.,  37,  p.  223,  1910;  Johnson,  Occ.  Pa. 
Bost.  Soc.  N,  H.,  7,  p.  loi,  1915. 

fragilis  Ramarck,  An.  s.  Vert.,  p.  89,  1801;  Tryon,  Man.,  9, 
p.  36,  pi.  9,  f.  4,  1887;  Singley,  4th  Ann.  Rept.  G.  S.  Tex- 
as, p.  336,  1892;  Bartsch,  Bull.  91,  U.  S.  N.  M.,  p.  65, 
1915- 

Distribution. — Nantucket,  Mass.,  to  Colon;  and  West  Fla. 
to  Quintana  and  Galveston,  Texas.  Pelagic.  Also  Pacific 
Ocean, Lat.42°N. to  36°  S.,and  Indian  Ocean, Port  Alfred,  S. 
K.  Africa. 

paiiida  Harvey,  Thompson’s  Ann.  Phil,  and  Nat.  Hist.,  5,  p.  96, 
pi.  2,  f.  2,  1841;  Tryon,  Man.,  9,  p.  37.  pi.  10,  f.  15,  1887. 

Distribution. — Europe,  the  West  Indies  and  Gulf  of  Mexico, 
Cameron,  La.  (washed  ashore).  Also  tropical  waters  of  the 
Pacific  Ocean.  Pelagic, 

globosa  Swainson,  Zool.  Illust.  (i),  ii,  pi.  85,  1822;  Tr}"on, 
Man.,  9,  pi.  10,  f.  12,  ’87;  Singley,  4th  Ann.  Rept.  Tex.,  p. 
336,  ’92;  Mitchell,  List  Texas  Shells;  Bartsch,  Bull.  91, 
U.  S.  N.  M.,  p.  65,  1915. 

Distribution. — Gulf  Stream,  Pelagic.  Washed  ashore  at 
Quintana,  Tex.  and  West  Fla. Also  Port  Alfred,  S.E.Africa. 

communis  Lamarck,  An.  s.  Vert.,  ed,  Desh.,  IX,  p.  4;  Tryon, 
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Man.,  9,  pi.  9,  f.  99,  1887;  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
126,  ’89;  Mitchell,  List.  Tex.  Sh.;  Bartsch,  Bull.  91,  U.  S. 
N.  M.,  p.  65.  1915. 

Distribution. — Nantucket  to  Colon,  West  Florida,  Matagorda 
Bay  and  Mustang  IsL,  Tex.  Pelagic.  Also  Indian  Ocean, 
Port  Alfred,  S.  K.  Africa. 

Genus  M ELAN  ELLA  Bowdich 

(Euiima)  conoidea  Kurtz  and  Stimpson,  Pr.  Bost.  Soc.,  N.  H.,4, 
p.  115,  1851;  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  330,  1883;  Tryon, 
Man.,  8,  p.  273,  pi.  49,  f.  40,  ’86;  Dali,  Tr.  W.  I.  S.,  3,  p. 
i59>  pl-  5.  II,  1890;  Singley,  4th  Ann.  Kept.  Tex.,  p.  336, 
’92;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  91,  1915. 

Distribution. — Hatteras  to  the  Antilles.  Gulf  coast:  Cedar 
Keys,  Fla. ; Galveston  and  Corpus  Christi,  Tex.  Pliocene, 
Caloosahatchie  beds,  Fla. 

(Euiima)  gracilis  C.  B.  Adams, Contr.  Conch.,  p.  no,  1850;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  126,  ’89. 

Distribution. — Hatteras  to  St.  Thomas,  W.  I.,  West  Fla. 
and  Yucatan.  Pliocene,  of  the  Caloosahatchie. 

(Euiima)  intermedia  Cantraine,  Diagn,  Moll.,  Bull.  Ac.  Brux., 
p.  14,  1835;  Tryon,  Man.,  8,.p.  274,  pi.  69,  f.  43,  ’86;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  126,  pi.  52,  f.  14, ’89. 

Distribution. — England  to  the  Canary  Isis.,  New  England 
to  West  Florida  and  Barbados. 

(Euiima)  jamaicensis  C.  B.  Adams,  Pr.  Bost.  Soc.,  N.  H.,  2,  p. 
6,  1845;  Tryon,  Man.,  8,  p.  273,  pi.  69,  f.  41,  ’86;  Dali, 
Bull.  M.  C.  Z.,  18,  p.  327,  1889. 

Distribution. — Gulf  of  Mexico,  Blake  station  20,  in  220  fms. 
off  West  Fla.  Also  Barbados. 

(Euiima)  subcarinata  d’Orbigny,Moll.  Cuba,  p.  217,  pi.  16,  f.  4- 
6;  Tryon,  Man.,  8,  p.  273,  pi.  69  f.  44,  1886;  Dali,  Bull,  37, 
U.  S.  N.  M.,  p,  126,  ’89. 
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Distribution. — West  Florida  to  Haiti. 

(Eulima)  gibba  De  Folin,  Les  Me'le'agrines,  p.  64,  pi.  6,  f.  4/67; 
Tryon,  Man.,  8,  p.  272,  pi,  69,  f.  35,  ’87;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  126,  ’89. 

Distribution. — Cape  Hatteras  to  Campeche. 

(Liostraca)  bilineata  Alder,  Moll.  Northumberland  and  Durham; 
Tryon,  Man.,  8,  p.  279,  pi.  70,  f.  72-74,  1887;  Dali,  Bull. 
37,  p,  126, '89. 

Distribution. — Norway  to  Mediterranean,  and  West  Florida 
to  Haiti. 

(Liostraca)  hemphilli  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  330,  pi.  10,  f. 
4,  1883;  Bull.  37,  U.  S.  N.  M.,  p.  126,  pi.  48,  f.  II,  ’89. 

Distribution. — Cedar  Keys  to  Marco,  West  P'la. 

(Liostraca)  fusos  Dali,  Bull.M.  C.  Z.,  18,  p.  329,  pi.  19,  f.  nb, 
’89;  Bull.  37,  U.  S.  N.  M.,  p.  126,  pi.  19,  f.  iib,  '89. 

Distribution. — Fernandina,  East  Fla.,  to  St.  Kitts,  W.  I. 
Gulf  of  Mexico,  Yucatan  vStrait,  640  fms.  Also  off  Hava- 
na, 400  fms. 

Genus  Ml  SO  Risso 

splendidula  Sowerb}L  Pr.  Zool.  Soc.,  p.  6,  1834,  {Eiilinia')]  A. 
Adams,  Thes.  Conch,,  Niso,  p.  801,  No.  4,  pi,  170,  f.  8,  ’54; 
Tryon,  Man.,  8,  p.  287,  pi.  71,  f.  24,  ’86;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  128,  ’89;  Pr.  U.  S.  N.  M,,  37,  p.  224, 
1910. 

Distribution. — Cape  Fear,  N.  C.  to  Grenada,  and  Gulf  of 
Mexico,  between  Mississippi  delta  and  Cedar  Ke}^s  in  1 1 1 
fms.  Also  Pacific  Ocean,  Sta.  Elena,  Guayaquil  Bay,  Ecua- 
dor (Type  locality),  in  6-8  fms.  (Cuming). 

aeglees  Bush,  Rept.  U.  S.  Fish  Com.,  p.  83,  i883-’85;  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  128,  pi.  41,  f.  loa,  ’89,  (as  interrupta 
Sowerby  var. ). 
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Distribution. — Hatteras  to  Tampa,  West  Fla.,  7-32  fms. 
Pleistocene,  Knapp’s  No.  3 well,  Terrebonne  Parish,  La., 
at  1 1 50- 1 200  feet. 

Genus  PYRA!V18DE  LLA  Lamarck 

doiabrata  Linnaeus,  Gmelin,  vSyst.  Nat.  p.  3585,  No.  113,  (as 
Trochus)\  Tr}mn,  Man.,  8,  p.  300,  pi.  72,  f.  71-72;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  128,  ’89. 

Distribution. — Sarasota,  West  Fla.  to  Barbados. 

(Longchaeus)  crenulata  Holmes,  Post-Pl.  Fos.  S.  C.,  p.  88,  pi. 
13,  f.  14,  14a,  1859,  (as  Obelisais)\  Dali,  Bull.  M.  C.  Z.,  18, 
p.  331,  1889;  Tr.  W.  I.  S.,  3,  p.  247,  1892;  Vanatta,  Pr.  A. 
N.  S.  Phila.,  p.  758,  1903. 

Obeliscus  tesellatus  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  330,  1883.  Not 
of  Adams,  1855.  ^^^r  full  synonymy  see  Dali,  1889. 

Distribution. — South  Carolina  to  St.  Thomas,  W.  I.  Gulf 
coast.  Cedar  Keys,  Tampa  Bay.  Fla.,  and  Galveston, Texas. 
Pleistocene,  North  Creek,  West  Fla.,  and  of  the  Lake 
Borgne  borings.  La.  Habitat,  grassy  or  muddy  flats  to  2 
fms. 

(Longchaeus)  Candida  (Meuschen)Moerch,Mal.  Blatt.,  22,  p.  158, 
(as  Obeliscus)  \ Dali,  Bull.  37,  U.  S.  N.  M.,  p.  128,  1889; 
Tr.  W.  I.  S.,  3,  p,  247,  1892. 

Distribution. — Hatteras  to  Barbados  and  West  Florida. 
Pleistocene  of  Texas. 

(Syrnola)  smithi  Verrill,  Pr.  U.  S.  N.  M.,  3,  p.  380,  1881,  (as  Tur- 
bonilla)\  Tr.  Conn.  Acad.,  5,  p.  538,  pi.  58,  f.  18,  1882; 
Bartsch,  Pr.  Bost.  Soc.  N.  H.,  34,  p.  71,  pi.  ii,  f.  ii,  15, 
1909;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  92,  ’15.  Not 
of  Tryon. 

Eulimella  unifasciata  Dali  (pars),  Bull.  M.  C.  Z.,  18,  p.  338, 
pi.  19,  f.  lie,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  130,  pi.  19,  f. 
lie,  ’89.  Not  of  Forbes  (Rept.  Aegean  Inv.,  p.  188,  1843) 
which  is  a European  shell. 
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Distribution. — Massachussetts  to  Barbados  and  West  Fla. 
(Syrnola)  thelma  Dali,  Pr.  U.  S.N.  M.,  46,  p.  254,  pi.  20,  f.  3, 
1914- 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, La.,  at  49  feet. 

Genus  TURB0?^1LLA  Risso 

exilis  C.  B.  Adams,  Contr.  to  Conch.,  p.  74,  1850,  (as  Chenmit- 
zia))  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  128,  ’89;  Tr.  W.  I.  S., 
3,  p.  256,  ’92. 

Distribution. — Hatteras  to  Haiti  and  West  Florida,  3-63  fins. 
Pliocene  of  Caloosahatchie  and  vShell  Creek,  Fla. 

belotheca  Dali,  Bull.  M.  C.  Z.,  18,  p.  335,  pi.  26,  f.  7d,  ’89;  Bull. 
37,  U.  S.  N.  M.,  p.  128,  pi.  26,  f.  7d,  ’89. 

Distribution. — Gulf  of  Mexico,  Blake  station  32,  at  95  fins., 
west  of  Florida,  50  fms.  Also  Barbados,  100  fms. 

interrupta  Totten,  Am.  Jour.  Sci.,  (i),  28,  p.  352,  f.  7,  1855,  (as 
Tiirritella)  \ Dali,  Bull.  37,  U.  vS.  N.  M.,  p.  128,  pi.  26,  f. 
2,  2b,  1889;  W.  I.  S.,  3,  p.  259,  ’92;  Bartscli,  Pr.  Bost. 

Soc.  N.  H.,  34,  p.  87,  pi.  12,  f.  18,  23,  1909;  Johnson,  Occ. 
Pa.  Bost.  Soc.  N.  PI.,  7,  p.  95,  1915. 

viridaria  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  332,  1883. 

Distribution. — Nova  Scotia  to  Barbados.  2-107  Gulf 

coast:  Cedar  Keys,  Fla. ; Galveston  and  Corpus  Christi,  Tex. 
Pleistocene,  Lake  Borgne  borings.  La.,  Knapp’s  wells,  Ter- 
rebonne Parish,  No.  2 at  1050-1790;  No.  3 at  1150-1839  feet, 
also  of  North  Creek,  West  Fla.  Pliocene  of  the  Caloosahat- 
chie beds. 

textilis  Kurtz,  Cat.  Rec.  Mar.  Shells,  N.  and  S.  Car  , p.  8,  ’60, 
(as  Cliemnitzia)\  Dali,  Tr.  W.  I.  S.  3,  p.  257,  1892. 
Distribution. — Charleston,  S.  C.,  to  Marco,  West  Fla. 
Pliocene,  Caloosahatchie  beds. 
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obeliscus  C.  B.  Adams,  Contr.  Conch.,  p.  72,  1850,  (as  Chemnit- 
zia)‘  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  128,  ’89;  Tr.  W.  I.  S., 
3,  p.  261,  ’92. 

Distribution. — Hatteras  to  Jamaica.  12-63  fms.  Gulf  coast, 
West  Fla.  - and  Galve.ston,  Tex.  Pliocene,  Caloosahatchie 
beds,  Fla. 

virga  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  332,  1883;  Bull.  37,  U.  S.  N. 
M.,  p.  128,  ’89. 

Distribution. — Hatteras  to  Florida  Ke}"s  and  Cedar  Keys, 
Fla.  2-15  fms.  Pliocene,  Caloosahatchie  River. 

punicea  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  332,  1883;  Tr.  W.  I.  S., 
3,  p.  261,  1892. 

Distribution. — North  Carolina  to  the  Bahamas.  2-31  fms. 
Gulf  coast.  Cedar  Keys,  West  Fla.  Pliocene,  Caloosa- 
hatchie beds. 

curia  Dali,  Bull,  M.  C.  Z.,  18,  p.  337,  pi.  26,  f.  7c,  1889;  Bull. 
U.  S.  N.  M.,  p.  128,  pi.  26,  f.  7c,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Cape  Hat- 
teras and  Antilles. 

speira  Ravenel,  Pr.  Elliott  Soc.  Nat.  Hist,  i,  p.  280,  1859,  (as 
Chemnitzia)\Yio\m^s,  Post-Pl.  Fos.  S.  C.,  p.  82,  pi.  13,  f.  i, 
la,  1859;  Dali,  Tr.  W.  I.  S.,  3,  p.  258,  1892. 

Distribution. — Pleistocene,  S.  Carolina,  and  fide  Hilgard,  of 
the  Lake  Borgne,  borings.  La.  Pliocene,  Coloosahatchie 
beds  (?).  Not  reported  in  the  recent  fauna. 

reticulata  C.  B.  Adams,  Contr.  Conch.,  p.  75,  1850;  Dali,  Tr. 
W.  I.  S.,  '3,  p.  260,  ’92. 

Distribution. — North  Carolina  to  Jamaica,  0-60  fms.  Re- 
ported by  Singley  from  Galveston,  Tex.  Pliocene,  Caloosa- 
hatchie beds.  West  Florida. 

conradi  Bush,  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903. 
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Distribution. — Cited  by  Vanatta  from  Calhoun  Co.,  North- 
west Florida. 

(Parthenia)  cedrosa  Dali,  Pr.  U.  S.  N.  M.,  6,  1883;  Bull.  37, 
U.  S,  N.  M.,  p.  130,  pi.  48,  f.  4,  1889. 

Distribution. — Cedar  Keys,  West  Fla. 

(Careliopsis?)  styliformis  Moerch,  Malak,Blatt.,  22,  p.  169,  1874, 
Dali,  Bull.  M.  C.  Z.,  18,  p.  338,  1889;  Bull.  37,  U.  S.  N. 
M.,  p.  130,  ’89. 

Distribution. — Hatteras  to  Sarasota  Bay,  West  Fla.  Also 
St.  Thomas,  W.  I.  2-52  fms. 

Genus  ODOSTOMtA  Fleming 
acutidens  Dali,  Pr.  U.  S.  Nat.  Mus.,  9,  p.  331,  1883. 

Distribution. — Hatteras  to  Cedar  Keys,  West  Florida,  2-107 
fms. 

Note. — In  1892  (Tr.  W.  I.  S.,  3,  p.  250),  Dali  regarded  this 
shell  as  a variety  of  the  European  Miocene  to  Recent  species, 
O.  conozdeaBr occhi  (Conch.  Foss.  Subapp.,2,  p.  659, pi.  16, f. 
2,  1814).  The  latter  species  is  recorded  by  Harris  from  the 
Pleistocene  of  the  Galveston  well  at  440-458  feet. 

impressa  Say,  Jour.  A.  N.  S.  Phila.,  2,p.  244,  1822;  Dali,  Pr. 
U.  S.  N.  M.,  6,  p.  331,  1883;  Bull.  37,  U.  S.  N.  M.,  p.  130, 
pi.  52,  f.  II,  ’89;  Singley,  4th  Ann.  Rept.  Tex.  G.  S.,  p. 
337>  ’92;  Bartsch,  Pr.  Bost.  Soc.  N.  H.,  34,  pi.  13,  f.  51, 
1909;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  98,  1915. 

Distribution. — Massachussetts  to  Florida.  Gulf  coast: 
Tampa  and  Cedar  Keys,  Fla.,  Corpus  Christi,  Tex.  Plio- 
cene, Caloosahatchie  beds,  Fla. 

seminuda  C.  B.  Adams,  Jour.  Bost.  Soc.  N.  H.,  2,  p.  280,  pi.  4, 
f.  13,  1839,  (as  Jaminia)\  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
130,  pi.  52,  f.  10,  ’89:  Bartsch,  Pr.  Bost.  Soc.  N.  H.,  34,  p. 
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97,  pi.  13,  f-  45.  48,  1909.'  Johnson,  Occ.  Pa.  Bost.  Soc.  N, 
H..  7.  P-  97.  1915- 

Distribution. — Massachussetts  to  Florida  Keys  and  West 
Florida. 

Genus  PER  I ST  i CHI  A Dali 

toreta  Dali,  Bull.  M.  C.  Z.,  18,  p.  340,  1889:  Bull.  37,  U.  S.  N. 
M.,  p.  130,  pi.  42,  f.  io,’89. 

Distribution. — Cape  Lookout,  N.  C.,  to  Key  West  and 
Charlotte  Harbor,  West  Fla.  2-22  fms. 

agria  Dali,  Bull.  M.  C.  Z.,  18,  p.  340,  1889;  Bull.  37,  U.  S.  N. 
M.,  p.  130,  ’89. 

Distribution. — Marco,  West  Fla.  0-2  fms.  Also  Ke}^  West 
and  off  Hatteras. 

Genus  ATLANTA  Lesueur 

peroni  Lesueur,  Jour,  de  Physique,  85,  p.  390,  pi.  2,  f.  i,  2, 
1817;  d’Orbigny,  Voy.  Ame'r,  Me'rid.,p,  171,  pi.  12,  f.  1-15, 
1836;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  136,  pi.  43,  f.  4,  4a, 
pi.  66,  f.  iioa,  1889;  Pr.  U.  S.  N.  M.,  37,  p.  225,  1910; 
Bull.  1 12,  U.  S.  N.  M.,  p.  138,  1921. 

Distribution. — West  Atlantic,  Lat.  42°  N.  to  Tropics.  Gulf 
of  Mexico,  West  Fla.  and  Texas.  Also  eastern  Pacific. 
Pelagic. 

Genus  OXYGYRUS  Benson 

keraudreni  Lesueur,  Jour,  de  Physique,  85,  p.  391,  pi.  2,  1817; 
H.  and  A.  Adams,  Genera  Rec.  Moll.,  2,  p.  92,  1858,  3,  pi. 
69,  f.  6,  6b;  Verrill,  Trans.  Conn.  Acad.,  6,  p.  430,  1885; 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  136,  ’89;  Johnson,  Occ.  Pa. 
Bost.  Soc.  N.  H.,  7,  p.  130,  1915. 

Distribution. — West  Atlantic,  Lat.  39°  N.  to  Tropics.  Gulf 
of  Mexico,  West  Florida  and  Texas.  Pelagic. 
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Genus  SIIVINIA  Risso 

(Neosimnia)  intermedia  Sowerby,  Spec.  Conch.,  No.  i,  p.  9,  f.  32, 
33,  (as  Ovulu7u),  Thes.  Conch.,  Ovulu7?i,  No.  40,  p.  479,  pi. 
100,  f.  61,  62,  1848;  Reeve,  Conch.  Icon.,  Ovulum,  pi.  7,  f, 
33a.  b,  1865;  Tryon,  Man.,  7,  p.  251,  pi.  3,  f.  85-86,  (as 
Ov7ila)\  Dali,  Bull.  M.  C.  Z.,  18,  p.  235,  1889;  Bull,  37,  U. 
S.  N.  M.,  p.  134,  ’89, 

Distribution. — Hatteras  to  Brazil.  Gulf  coast,  Vera  Cruz. 
15-170  fms. 

(Neosimnia)  uniplicata  Sowerby,  Thes.  Conch.,  p.  478,  pi.  100,  f. 
30-32,  1848, (as  Reeve,  Conch.  Icon.,  Ovulum,^\. 

9,  f.  51a,  b,  1865;  Tryon,  Man.,  7,  p.  254,  pi  5,  f.  39,  40, 
’85;  Dali,  Bull.  37,  p.  134,  ’89;  Bull.  1 12,  U.  S.  N.  M.,  p. 
139,  1921. 

Ovulu77i  sub7'ostrahim  Sowerby,  1848,  a7ttillaru77i  and  a7'cua- 
Reeve,  1865.  caroline7isis  Moerch,  1877. 

A7nphiperas  cayiadiensis  Moerch,  1882  {typ.  err.  for  caroline7i- 
sis) . 

Distribution. — Hatteras  to  Barbados  and  West  Florida.  12- 
12 1 fms.  Also  Pacific  coast,  San  Pedro,  Cal.  to  Lower  Cal- 
ifornia. 

Genus  CYPHOIVIA  Bolten 

gibbosa  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  726  1758,  {as  Bu/la); 
Reeve,  Conch.  Icon.,  15,  pi.  7,  f.  32,  1865,  (as  Ovulu7n)\ 
Tryon,  Man.,  7,  p.  250,  pi.  3,  f,  81,  82,  1885;  Dali,  Bull.  37, 
U.  S.N.  M.,p.  134,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  420,1901,  (as  Ultimus). 

Distribution. — Georgia  to  Trinidad,  15-50  fms.  Also  West 
Florida. 
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Genus  PEDICULARIA  Swainson 

decussata  Gould,  Pr.  Bost.  Soc.,  N.  H..  5,  p.  127,  1855;  Dali, 
Bull.  M.  C.  Z.,  18,  p.  237,  pi.  19,  f.  pa-b,  1889;  Bull.  37, 
U.  S,  N.  M.,  p.  134,  pi.  19,  f.  pa-b,  ’89. 

albida  Dali,  Bull,  M.  C.  Z.,  9,  p.  39,  1881. 

Distribution. — Georgia  to  Barbados,  and  Yucatan  Strait, 
640  fms. 

Genus  CYPRAEA  Linnaeus 

spurca  Linnaeus,  Syst,  Nat.,  ed.  X,  p.  724,  1758;  Reeve,  Conch. 
Icon..  3,  pi.  14,  f.  68,  1845;  Tryon,  Man.,  7,  p.  195,  pi.  ig, 
f.  16,  17,  1885;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  136,  ’89. 

Distribution.— -Cedar  Keys,  West  Fla.,  to  Barbados,  0-25 
fms. 

exanthema  Linnaeus  Syst.  Nat.,  ed.  XII,  p.  1172,  1767;  Reeve, 
Conch.  Icon.,  3,  pi.  5,  f.  16,  1848;  Tryon,  Man.,  7,  p.  164, 
pi.  I,  f.  4,  5,  1885;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com., 
I,  p.  420,  1901. 

Distribution. — Hatteras  to  Colon,  West  Florida  and  Texas, 
o-io  fms. 

cinerea  Gmelin,  Syst.  Nat.,  p.  3404,  1792;  Reeve,  Conch.  Icon., 
3,  pi.  22,  f.  124,  1846;  Tryon,  Man.,  7,  p.  166,  pi.  2,  f.  15, 
16,  ’85;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  136,  ’89. 

Distribution. — Hatteras  to  Guadeloupe,  West  Florida  and 
Texas.  0-163  fms. 

Genus  TRIVIA  Gray 

pediculus  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  724,  1758, (as  Cypraea)\ 
Reeve,  Conch.  Icon.,  3,  pi.  23,  f,  131,  1846;  Tryon,  Man.,  7, 
p.  201,  pi.  21,  f.  94,  95,  1885;  Dali,  Tr.  W.  I.  S.,  3,  p. 
168,  ’90. 
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Distribution. — St  Augustine,  Fla.,  to  Barbados  and  West 
Fla.  Pliocene,  Caloosahatchie  beds. 

suffusa  Gray,  Descr.  Cat.  Cypr.  p.  16,  1832;  Tr3^on,  Man.,  7,  p. 
201,  pi.  21,  f.  I,  2,  1885;  Dali,  Bull.  M.  C.  Z.,  18,  p.  240, 
1889. 

Distribution. — Cedar  Keys.  West  Pda.,  to  Barbados.  1-3 
fms. , on  reefs.  Pliocene,  Caloosahatchie  beds. 

candidula  Gaskoin,  Pr.  Zool.  Soc.,  p.  200,  1835;  Tryon,  Man., 
7,  p.  203,  pi.  22,  f.  33,  34,  ’85;  Dali,  Bull.  M.  C.  Z.,  18,  p. 

240,  ’89;  Bull.  37,  U.  vS.  N.  M.,  p.  136,  ’89. 

olorina  Duclos,  approximayis  Beck. 

Distribution. — Hatteras  to  Barbados.  18-140  fms.  Gulf  of 
Mexico,  Yucatan  Strait,  640  fms. 

globosa  Gray,  Descr.  Cat.  C}’pr.,  p.  14,  1832;  Tryon,  Man.,  7, 
p.  200,  pi.  21,  f.  92,  93,  ’85;  Dali,  Bull.  M.  C.  Z.,  18.  p. 

241,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  136,  ’89. 

pilula  Kiener,  sphaerula  Mighels. 

Distribution. — Gulf  of  Mexico,  U.  S.  Fish  Com.  station  2373, 
west  of  Fla.,  at  23  fms.  Also  Ke}^  West  and  Antilles. 
Pliocene,  Caloosahatchie  beds. 

Genus  ERATO  Risso 

maugeriae  Gray,  In  Sow^erb}’,  Conch.  Illustr.,  p.  17, pi.  7,  f.  47, 
1832;  Tryon,  Man.,  5,  p.  9,  pi.  4,  f.  42,  43,  ’83;  Dali,  Tr. 
W.  I.  S.,  3,  p.  168,  1890. 

laevis  Emmons,  N.  Car.  Geol.  Rept. , p.  262,  f.  139,  1858. 
Not  of  Donovan. 

Distribution. — Hatteras  to  Antilles  and  Colon;  West  Fla. 
and  Vera  Cruz.  0-63  fms, 

Genus  BURSA  Bolten 

affinis  Broderip,  Pr.  Zool.  Soc.,  p.  179,  1832,  (as  Ranella)-, 
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Tryon,  Man,,  3,  p.  42,  pi.  22,  f.  38,  1881;  Dali,  Bull,  37, 
U.  S.  N.  M.,  p.  132,  ’89,  (as  Gyrhieu77t). 

Distribntion. — Hatteras  to  the  Antilles.  Variety  cubaniana 
d’Orbign}^  dredged  on  Arrowsmith  bank,  Yucatan,  also  oh 
Key  West  and  Cuba. 

Genus  01ST0RT30  Bolten 

reticuJatus  Link,  Beschr.  Rostock  Saminl.,  3,  p.  122,  1807,  (as 
Distortrix')\  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  132,  ’89;  Dali 
and  vSimpson,  Bull.  U,  S.  Fish  Com.,  i,  p.  416,  1901;  Mitch- 
ell, List  Tex.  Shells,  p.  ii. 

Distribution. — Hatteras  to  Barbados,  West  Florida  and 
Mustang  Island,  Texas,  22-154 

reticuSatus  var.  clathratus  Lamarck,  An.  s.  Vert.,  7,  p.  186,1822,, 
Inc.  MeTh. , pi.  413,  f.  4,  (as  Trito7i)\  Dali  and  Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  416,  1901. 

Distribution. — Porto  Rico  and  Gulf  of  Mexico  near  Key 
West  (dredged  by  U.  S.  Fish  Com.),  also  at  Chandeleurs, 
La.  Pleistocene,  New  Orleans  pumping  station  No.  7. 

Genus  COLUSHAREA  Schumacher 

lanceolata  Menke,  S3mopsis,  p.  87,  1828,  (as  Ranella)\  Reeve, 
Conch.  Icon.,  2,  pi.  18,  f.  79,  1844,  (as  Trito?i);  Kuster, 
Conch.  Cab.,  pi.  65,  f.  8;  Tiyon,  Man.,  3,  p.  27,  pi.  16,  f. 
162,  1881;  Dali,  Bull.  37,  U.  S.  N. -M.,  p.  132,  ’89;  Dali 
and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  416,  1901. 

Distribution. — Hatteras  to  Barbados  and  Vera  Cruz  on  the 
Gulf  coast.  Genot>43e 

testacea  Moerch,  Yoldi  Cat.,  107,  {asTrifo?i);  Mai.  Blatt.,  24,  p. 
25;  Tr^mn,  Man.,  3,  pi.  14,  f.  128,  1881;  Dali,  Bull.  37,  U. 
S.  N.  M.,  p.  132,  ’89;  Tr.  W.  I.  S.,  3,  p.  161,  1890. 

Distribution. — Hatteras  to  Sombrero,  and  Texas  region  of 
the  Gulf  of  Mexico.  Pliocene,  Caloosahatchie  River,  West 
Florida. 
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Genus  CYT^ATIUM  Bolten 

olearium  Linnseiis,  Syst.  Nat.,  ed.  XII,  p.  1216,  {Tricon);  Reeve, 
Conch.  Icon.,  2,  f.  32,  1844;  Tryon,  Man.,  3,  p.  ii,  pi.  5,  f. 
27,  ’81;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  132,  ’89,  {as  Lam - 
pusia)\  Bartsch,  Bull.  U.  S.  N.  M.,  p.  94,  1915. 

Distribution. — Hatteras  to  Cartagena,  Colombia,  and  the 
Texas  region  of  the  Gulf  of  Mexico.  Also  Indian  Ocean, 
Port  Alfred,  South  Africa. 

chiorostomum  Lamarck,  An.  sans  Vert.,  7,  p.  185,  1822,  (as  Tri- 
toji)\  Kiener,  Icon.  Coq.  Viv.,  p,  19,  pi.  12,  f.  2;  Tr3’on, 
Man.,  3,  p.  13,  pi.  7,  f.  47,  48,  1881;  Dali,  Bull.  37,  U.  S. 
N.  M.,  p.  132,  ’89:  Dali  and  Simpson,  Bull.  U.  S.  P'ish 
Com.,  I,  p.  417,  1901,)  as  LaiJipusia) . 

TritoJi  piilchelhLs  C.  B.  x\dams,  Contr.  Conch.,  p.  60,  1850. 

Distribution. — East  Florida  to  Barbados  and  Gulf  of  Mexico 
along  the  Mexican  coast. 

graci^e  Reeve,  Conch.  Icon.,  Triton  f.  58,  1845;  Tr3’on,  Man.,  3, 
pi.  12,  f.  97,  1881;  Dali,  Bull.  M.  C.  Z.,  18,  p.  227,  pi.  29,  f. 

2,  ’89;  Bull.  37.  U.  S,  N.  M.,  132,  pi.  29,  f.  2,  ’89,  (as 
Lampusia') . 

Distribution. — Cape  Catoche,  Yucatan,  24  fins.,  U.  S.  Fish 
Com.  Also  Colon  and  Barbados.  Max.  depth  100  fins. 

cynocephaium  Lamarck,  An.  sans  Vert.,  7,  p.  184,  1822,  (as  Tri- 
ton)-, Reeve,  Conch,  Icon.,  2,  pi.  8,  f.  26,  1844;  Tr3mn,]\Ian., 

3,  p.  19,  pi.  II,  f.  80,  pi.  15,  f.  152,  ’81;  Dali,  Bull.  37,  U. 
S N.  M.,  p.  132,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  417,  1901,  {as  Lampiisia'). 

Distribution. — Florida  Straits  to  Margarita  Isl.  Texas  re- 
gion of  the  Gulf. 

Genus  MYCTILOCHUS  Gistel 

femorale  Linnaeus,  S3^st.  Nat.,  ed.  X,  p.  749,  1758,  (as  Miircx)-. 
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Reeve,  Conch.,  Icon.,  2,  ph  7,  f.  22,  1844,  Triton)\ 
Tr3^on,  Man.,  3,  p.  18,  pi.  10,  f.  70,  ’81;  Dali,  Bull,  37,  U. 
S.  N.  M.,  p.  132,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  417,  1901,  (as  Loto?iu7n). 

Distribution. — Cedar  Ke}^s,  West  Fla.,  to  Guadeloupe. 

Genus  ASPELLA  Moerch 

SCafartoides.Blainville,  Faune  Francaise,  p.  131,  pi.  5,f.  5,  6,1826, 
(as  Murcx~)]  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,p. 
410,  1910. 

Distribution. — European  and  Antillean. 

scalarioides  var.  paupercuSa  C.  B.  Adams,  Contr.  Conch.,  p. 
60,  1850,  {asMurex)-,  Dali,  Bull.  M.  C.  Z.,  18,  p.  208,  ’89; 
Bull.  37,  U.  S.  N.  M.,  p.  120,  ’89. 

Triton  catitramei^&clnz,  Jour,  de  Conch.,  4,  pp,  246,  418,  pi. 
8,  f.  10,  1853;  Kobelt,  Jahrb.  Mai.  Gesell.,  4,  p,  244,  1877, 
(as  Ochiebra) . 

Distribution. — West  Florida,  at  50  fins.;  Texas  and  the 
Antilles. 

scalarioides  var.  obeliscus  A.  Adams,  Pr.  Zool.  Soc.,  p.  269, 
1851;  Tr>"on,  Man.,  2,  p.  129,  pi.  38,  f.  467,  1880;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  120,  ’89. 

Distribution. — Vera  Cruz  to  St.  Thomas.  Texas  region  of 
the  Gulf. 

Genus  OOCORYS  Fischer 

abyssorum  Verrill  and  Smith,  Tr.  Conn.  Acad.  Sci.,  6,  p.  177, 
(not  the  fig,  which  is  O.  sulcata),  1884,  (as  Benthodolmm)\ 
Dali,  Bull.  M.  C.  Z.,  18,  p.  229,  ’89;  Bull.  37,  U.  S.  N.  M., 
p.  132,  ’89. 

Distribution. — Northern  part  of  the  Gulf  of  Mexico,  U.  S. 
Fish  Com.  station,  No.  2400,  in  169  fins.  Also  off  Caro- 
lina. Max.  depth  2221  fms. 
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Genus  CASSIS  Lamarck 

aameo  Stimpson,  Silliman’s  Am.  Jour.  vSci.,  p.  443,  i860;  Tr3^on, 
Man.,  7,  p.  271,  pi.  2,  f.  50,  ’85;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  134,  ’89. 

Distribution. — Hatteras  to  Barbados  and  West  Fla. 

tuberosa  Linnaeus, Syst.  Nat.,  ed.  X,  p.  735,  1758,  Buccmuvt)] 
Reeve,  Conch.  Icon.,  5,  pi.  3,  f.  7,  1848;  Tryon,  Man. 
Conch.,  7,  p.  271,  pi.  2,  f.  51,  ’85;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  134,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com,, 
I,  p.  418,  1901. 

Distribution. — Hatteras  to  Barbados  and  West  Fla. 

(Cypraecassis)  testicuSus  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  736, 
1758,  Buccinum)]  Reeve,  Conch.  Icon.,  5,  pi.  4,  f.  10, 
1848;  Tryon,  Man.,  7,  p.  273,  pi.  2,  f.  64,  pi.  4,  f.  63,  ’85; 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  134,  ’89;  Dali  and  Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  418,  1901. 

Distribution. — Hatteras  to  Trinidad,  W.  I.,  and  the  Texas 
region  of  the  Gulf. 

(Semicassis)  inflata  Shaw,  Nat.  Misc.,  5,  p.  22,  pi.  959,  1812; 
Tryon,  Man.,  7,  p.  274,  pi.  4,  f.  65,  ’85;  Dali,  Bull.  37,  U. 
S.  N.  M.,p.  134,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fisli 
Com.,  I,  p.  418,  1901;  Mitchell,  List  Tex.  Shells,  p.  6;  Van- 
atta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903. 

Distribution. — Hatteras  to  Brazil,  Gulf  coast:  Calhoun  Co. 
West  Fla.;  Point  au  Fer,  Chandeleurs,  Lost  Island,  La.; 
Galveston,  Tex.  Pleistocene,  New  Orleans  pumping  sta- 
tion No.  7, Knapp’s  No.  2 well,  Terrebonne  Parish,  at  1791- 
1842  feet. 

Genus  ONISCiOIA  Swainson 

dennisoni  Reeve,  Pr.  Zool.  Soc.,  p.  21,  1842,  (2ls  Onisda)\  Tryon, 
Man.,  7,  p.  282,  pi.  10,  f.  20,  ’85;  Dali,  Bull.  M.  C.  Z.,  iS, 
p.  231, ’89. 
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Distribution. — Arrowsmith  Bank,  Yucatan,  at  130  fms. 
Also  Guadeloupe  Island.  (Type  locality). 

Genus  TONNA  Brunnich 

galea  Tinnseus,  Syst.  Nat.,  ed.  X,  p.  734,  1758,  {diS  Buccinum); 
Reeve,  Conch.  Icon.,  5,  pi.  i,  1848;  Tryon,  Man.,  7,  p.  261, 
pi.  I,  f.  3,  ’85;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i, 
p.  4IQ,  1901.  {All  Doliu77t') . 

Distribution. — Hatteras  to  Trinidad,  West  Florida,  Louisia- 
na, Galveston  and  Matagorda,  Texas.  Also  Mediterranean. 

perdix  Linnaeus,  S)^st.  Nat.,  ed.  X,  p.  734,  1758,  {disBuccmum); 
Reeve,  Conch.  Icon.,  5.  pi.  6,  f.  9,  1849,  {2.S  DoHutu)  \ Tryon, 
Man.,  7.  p.  264,  pi.  3,  f.  15,  pi.  4,  f.  23-25,  ’85;  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  134,  ’89. 

Distribution. — West  Florida  to  Brazil. 

Genus  PYRULA  Lamarck 

papyratia  Say,  Jour.  A.  N.  S.  Phila.,  2,  p.  238,  1822;  Tryon, 
Man.,  7,  p.  266,  pi.  6,  f.  35,  ’85;  Dali,  Tr.  W.  I.  S.,  3,  p. 
r63,  ’90;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903. 

Distribution. — North  Carolina  to  the  West  Indies.  Gulf 
coast,  Calhoun  Co.,  Fla.  and  Texas.  Pleistocene,  New  Or- 
leans pumping  station  No.  7 and  of  Fla.  Pliocene,  Caloos- 
ahatchie  River. 

Genus  STROiViBUS  Linnaeus 

pugilis  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  744,  1758;  Reeve,  Conch. 
Icon.,  6,  pi.  16,  f.  39-41,  1851;  Tryon,  Man.,  7,  p.  109,  pi.  2, 
f.  13-15,  ’85;  Dali,  Tr.  W.  I.  S.,  3,  p.  177,  ’90;  Singley,  4th 
Ann.  Rept.  Tex.,  p.  338,  ’92;  Dali  and  Simpson,  Bull.  U. 
vS.  Fish  Com.,  i,  p.  422,  1901;  Vanatta,  Pr.  A.  N.  S.  Phila., 
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55,  P.  758,  1903;  Vaughan,  Piibl.  No.  133,  Cam.  Inst.,  p. 
171,  1910. 

Distribution. — Hatteras  to  Colon.  Gulf  coast;  Cedar  Ke^'s 
and  Calhoun  Co.,  West  Fla.;  Point  au  Fer,  Chandeleurs, 
Cameron,  La.,  Galveston  and  Corpus  Christi,  Tex.  Pleisto- 
cene, Grand  Chenier,  La.,  New  Orleans  pumping  station 
No.  7;  North  Creek,  and  Labella,  West  Fla.  Pliocene,  Ca- 
loosahatchie  River. 

costatus  Gmelin,  S\^st.  Nat.,  p.  3520,  1792;  Tryon,  Man.,  7,  p. 
108,  1885;  Dali,  Bull.  37, U.  S.  N.  M.,  p.  136,  ’89;  Dali  and 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  x->.  422,  1901. 

accipitrinus  Reeve,  Conch.  Icon.,  6,  jil  7,  f.  12,  1850;  Tr}’on, 
Man.,  7,  pi.  I,  f.  7,  ’85. 

Distribution. — St.  Augustine,  East  Fla.  to  Guadelouxie,  W. 
I.  Also  West  Fla. 

Genus  SEGUENZIA  Jeffre3-s 

monocingulata  Seguenza,  Boll.  Comitato  Geologico,  7,  p.  188, ’76; 
Watson,  Chalk  Rept.  Gastr.,  p.  105,  ’86;  Dali,  Bull.  M.  C. 
Z.,  18,  p.  268,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  142,  pL  62,  f. 
88,  89,  1889. 

fonnosa  Jeffreys,  Rept.  Valorous  Cruise,  -p.  200,  1876;  Dali, 
Bull.  M.  C.  Z.,  9,  p.  268,  ’89. 

Distribution. — Western  North  Atlantic  and  Bay  of  Biscay. 
Gulf  of  Mexico,  West  Florida  and  Texas  regions.  100-2033 
fms. 

trispinosa  Watson,  Jour.  Linn.  Soc.,  14,  p.  591;  Chalk  Rept. 
Gastr.,  15,  pk  7,  f.  4,  1886;  Tryon,  Man.,  9,  p.  47,  pk 
8,  f.  79,  80,  1887,  Dali,  Bulk  37,  U.  S.  N.  M.,  p.  142, 
1889. 

Distribution. — Hatteras  to  Pernambuco,  Brazil  and  the  Tex 
region  of  the  Gulf.  294-675  fms. 
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iconica  Watson,  Jour.  Linn.  Soc.,  14,  p.  589,  1879;  Chall.  Rept. 
Gastr.,  15,  p.  107,  pi.  7,  f.  3,  1886;  Tryon,  Man.,  9,  p. 
47,  pi.  8,  f.  77,  78,  ’87;  Dali,  Bull.  M.  C.  Z.,  18,  p.  269, 
1889. 

Distribution. — Gulf  of  Mexico,  Florida  Strait  region, Culebra 
Isl.,  W.  I.,  and  off  the  Azores.  390-1568  fms. 

Genus  TRSPHORA  Blainville 

perversa  var.  nigrocincta  C.  B.  Adams,  Jour.  Bost.  Soc.  N.  H.,  2, 
p.  286,  pi.  4,  f.  II,  1839,  (as  Cerithiuni)'^  Gould,  Inv.  Mass., 
P-  323,  f-  592,  1870;  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  333,  ’83; 
Bull.  37,  U.  S.  N.  M.,  p.  138,  ’89;  Singley,  4th  Ann.  Rept. 
G.  S.  Tex.,  p.  338,  ’92;  Dali,  Tr.  W.  I.  S.,  3,  p.  263, ’92; 
Johnson.  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p,  126,  1915. 

Distribution.— Massachussetts  to  Barbados.  0-30  fms.  Gulf 
coast:  Cedar  Keys,  Florida,  Corpus  Christi,  Texas.  Plio- 
cene, Caloosahatchie  beds,  West  Fla. 

decorata  C.  B.  Adams,  Contr.  Conch.,  p.  177,  1850,  (as  Cerith- 
iu?n)\  Dali,  Tr.  W.  I.  S.,  3,  p.  265,  1892. 

Distribution. — Gulf  of  Mexico,  north  and  east  shores,  and 
the  Antilles.  Also  Lower  Miocene  of  the  Chipola  marl. 
West  Florida.  Variety  olivacea  Dali,  (Bull.  M.  C.  Z.,  18, 
p.  244,  1889:  Bull.  37,  U.  S.  N.  M.,  p.  138,  ’89),  Gulf  of 
Mexico,  west  of  Florida,  in  50  fms.  Also  Key  West  and 
Antilles. 

colon  Dali,  Bull.  M.  C.  Z.,  9,  p.  86,  1881;  18,  p.  247,  pi.  20,  f. 
12,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  138,  pi.  20,  f.  12,  ’89. 

Distribution. — Yucatan  Strait,  640-1002  fms.  Also  off 
Havana,  Cuba,  450  fms. 

triserialis  Dali,  Bull.  M.  C.  Z.,  9,  p.  84,  1881;  18,  p.  246,  pi.  20, 
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f.  5a,  6a,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  138,  pi.  20,  f.  5a, 
6a,  1898. 

Distribution. — Yucatan  Strait,  640  fins.  Also  off  Barbados, 
154  fms. 

bigemma  Watson,  Jour.  Linn.  Soc.,  15,  p.  loi,  1880;  Dali,  Bull. 
M.  C.  Z.,  9,  p.  81,  1881;  Watson,  Chall.  Rept.  Gastr.,  p. 
562,  pi.  43,  f.  6,  ’85;  Dali,  Bull.  M.  C.  Z.,  18,  p.  248,  ’89. 

Distribution. — Yucatan  Strait,  640  fins.  Also  off  St.  Thom- 
as, W.  I.,  390  fms. 

hircus  Dali,  Bull.  M.  C.  Z.,  9,  p.  83,  1881;  18,  p.  249,  pi.  20,  f. 
II,  ’89;  Bull.  37,  U.  S.  X.  M.,  p.  138,  pi.  20,  f.  II,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Perhaps  a variety 
of  bigemma  Watson. 

abrupta  Dali,  Bull.  M.  C.  Z.,  9,  p.  84,  1881;  18,  p.  249,  pi.  20,  f. 
9,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  138.  pi.  20,  f.  9,  ’89. 

Distribution. — Yucatan  Strait,  Cape  San  Antonio,  640 
fms. 

torticula  Dali,  Bull.  M.  C.  Z.,  9,  p.  82,  1881;  18,  p.  249,  pi.  20, 
f.  iib,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  138,  pi.  20,  f.  iib, 
1889. 

Distribution. — Yucatan  Strait,  640  fms. 

inflata  Watson,  Jour.  Linn.  Soc,,  15,  p.  loi,  1880;  Dali,  Bull. 
M.  C.  Z.,  9,  p.  81,  1881;  Watson,  Chall.  Rept.  Gastr.,  p. 
564,  pi.  40,  f.  I,  ’85;  Dali,  Bull.  M.  C.  Z.,  18,  p.  249, 
1889. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Georgia, 
St.  Augustine  and  Culebra  Isl.  294-640  fms. 

inflata  var.  ibex  Dali,  Bull.  M.  C.  Z.,  9,  p.  86,  1881;  18,  p.  249, 
pi.  20,  f.  12b,  ’89. 

Distribution. — Yucatan  Strait,  off  Cape  San  Antonio,  in  640 
fms.  Also  off  Havana,  450  fms. 
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oySindreSla  Dali,  Bull.  M.  C.  Z.,  9,  p.  83,  1881;  18,  p.  250,  pi.  20, 
f.  6,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  138,  pi.  20,  f.  6.  ’89. 

Distribution. — Cape  San  Antonio,  Yucatan  Strait,  640 
fms. 

Genus  CER5TH!0PSiS  Forbes  and  Hanley 

greeneS  C.  B.  Adams,  Jour.  Bost.  Soc.  N.  H.,  2,  p.  287,  pi.  4,  f. 
12,  1839,  (as  Cerithium')  \ Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
138,  pi.  52,  f.  2,  ’89;  Tr.  W.  I.  S.,  3,  p.  269,  ’92;  Johnson, 
Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  126,  1915. 

Distribution. — Prince  Edward  Island  to  Dominican  Repub- 
lic and  west  of  Cedar  Keys,  Fla.,  Corpus  Christi  and  San 
Antonio,  Texas,  3-10  fms.  Pliocene,  Caloosahatchie  River, 
Florida. 

crystailina  Dali,  Bull,  M.  C.  Z.,  9,  p,  89,  1881;  18,  p.  254,  pi.  20, 
f.  3,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  138,  pi.  20,  f.  20,  f.  3, 
’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  424, 
1901. 

Distribution. — Washed  ashore  dead,  Cedar  Keys,  Florida, 
dredged  alive  west  of  Florida  in  50  fms.  Common  in  An- 
tillean dredgings.  50-805  fms. 

martensi  Dali,  Bull.  M.  C.  Z.,  18,  p.  255,  pi.  20,  f.  2,  ’89;  Bull. 
37,  U.  S.  N.  M,,  p.  138,  pi.  20,  f.  2,  ’89. 

Distribution. — Gulf  of  Mexico,  west  of  Florida,  at  1181 
fms. 

vanhyningi  Bartsch,  Pr.  Biol.  Soc.  Washington,  31,  p.  135, 
1918. 

Distribution. — Tampa  Bay,  West  Fla. 

burkevillensis  Dali,  Pr.  U.  S.  N.  M.,  46,  p.  231,  pi.  22,  f.  5, 
1914. 

Di  stribution. — Upper  Miocene  or  Lower  Pliocene,  Burke- 
ville,  Texas. 
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(Eumeta.)  subufata  Montagu,  Test.  Brit.  Siippl.,  p.  115,  pi.  30, 
f.  6,  1S08,  (asMurex);  Dali,  Bull.  M.  C.  Z.,  18,  p.  252,  pi. 
20,  f.  4,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  140,  pi.  20,  f.  4, 
pi.  52,  f.  I,  '89;  Johnson,  Occ.  Pa.  Bost.  vSoc.  N.  H.,  7,  p. 
126,  1915. 

emersoni  C.  B.  Adams,  Jour.  Bost.  Soc.  N.  H.,  2,  p.  284,  pi.  4, 
f.  10,  1838,  (as  Cerithium)  Verrill,  Inv.  Vineyard  Sound,  p. 
648,  pi.  24,  f.  151,  1873. 

pvnctatuvi  Philippi,  1848.  Not  of  Bruguiere,  1789. 

Distribution. — Massachussetts  to  Grenada,  W.  I.  Gulf  of 
Mexico,  Cedar  Keys,  Texas  and  Yucatan.  2-15  fms.  Plio- 
cene of  the  Caloosahatchie. 

Genus  SEiLA  A.  Adams 

adamsi  H.  C.  Lea,  Tr.  Amer.  Phil.  Soc.  2d  ser.  9,  p.  42,  1845, 
(as  Cerithiuin)',  Dali,  Tr.  W.  I.  S.,3,  p.  267,  1892;  Vanatta 
Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903;  Johnson,  Occ.  Pa. 
Bost.  Soc.  N.  PI.,  7,  p.  127,  1915. 
terebralis  C.  B.  Adams,  Jour.  Bost.  Soc.  N.  H.,  3,  p.  320,  pi. 
3,  f.  7,  1840  (as  Cerii’/imvi);  De  Kay,  N.  Y.  Moll,  p.  130, 
pi.  8,  f.  172, ’43;  Dali, Bull.  M.C.  Z.,  18,  p.  250,  ’89;  Bull.U. 
S.  N.  M.,  p.  138,  pi.  52,  f.  5,  ’89.  Not  Cerithium  tcrebrale 
Lamarck. 

Distribution — Massachussetts  to  Samana  Ba}",  Dominican  Re- 
public. 0-20  fms.  Gulf  coast:  Cedar  Keys,  Fla. ; Chande- 
leurs.  La.;  Galveston  and  Corpus  Christi,  Texas,  0-20  fms. 
Pleistocene,  Gulf  coast.  Pliocene,  Caloosahatchie  River, 
Fla.  Lower  Miocene,  Chipola  marl.  West  Fla. 

Genus  CERSTHHJi^  Bruguiere 

florldanum  Moerch,  Mai.  Blatt.,  23,  p.  114,  1876;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  140,  ’89;  Tr.  W.  I.  S.,  3,  p.  282,  pi.  14,  f. 
10,  1892;  Vaughan,  Publ.  No.  133,  Cam.  Inst.,  p.  171, 
1910. 

Distribution — Hatteras  to  Cuba  and  West  Fla.  Pleistocene, 
Labella,  West  Fla.  Pliocene,  Calaosahatchie  beds. 
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algicola  C.  B.  Adams,  Pr.  Bost.  Soc.  N.  H.,  2,  p.  5,  ’48;  Tr\"on, 
Man,,  9,  p.  129,  pi.  22,  f.  81,  82,  ’87;  Dali,  Tr.  W.  I.  S.,  3, 
p.  282,  ’92. 

Distribution. — Tampa  and  Charlotte  Harbor,  West  Florida 
to  Jamaica.  Between  tides.  Pliocene,  Caloosahatchie 
beds. 

litteratum  Born,  Mus.  Cses.  Vind.,  p.  323,  pi.  ii,  f.  14,  15,  1780; 
Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  425,  1901. 

Distribution. — Fast  and  West  Florida,  Antilles  and 
Europe. 

muscarum  Sa}^  Amer.  Conch,,  5,  pi.  49,  f.  i,  1832;  Tr}^on,  Man., 
9,  p,  132,  pi.  23,  f.  12,  13,  ’87;  Dali,  Tr.  W.  I.  S.,  3,  p.  282, 
Vaughan,  2d  Ann.  Rept.  Fla.  G.  S.,  p.  148,  1909. 

Distribution. — Florida  to  Jamaica.  Gulf  coast:  Cedar  Keys 
and  St.  Mark’s,  Fla.;  Chandeleurs,  Fa.  Pleistocene,  Mana- 
tee,'Fabelle  and  North  Creek,  Fla.  Pliocene,  Caloosahat- 
chie beds. 

variable  C.  B.  Adams,  Pr.  Bost.  Soc.  N.  H..  2,  p.  5,  1848;  Sow- 
erby.  Conch.  Icon.,  15,  pi.  13,  f.  91,  1865;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  140,  1889;  Mitchell,  Fist  Texas  Shells. 

Distribution. — Tampa,  Fla.;  Galveston,  Corpus  Christi, 
Carancahua  and  Espiritu  Santo  Bays,  Tex.  South  to  the 
Antilles  and  Curacoa. 

minimum  Gmelin,  Syst.  Nat.,  p.  3564,  1792,  (as  Murex);  Tryon, 
Man.,  9,  p.  167,  pi.  34,  f.  9-11,  1887;  Dali  and  Simpson, 
Bull,  U.  S.  Fish  Com.,  i,  p.  426,  1901. 

Distribution. — Tampa,  Fla.,  to  Guadeloupe  Isl. 

minimum  var.  nigrescens  Menke,  S}mopsis,  p.  85,  1828;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  140,  ’89. 

Distribution. — Tampa  to  Venezuela, 
eburneum  Bruguiere,  Ency.  Me'th.,  pi.  442,  f.  la,  b;  Tryon, 
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Man.,  9,  p.  129,  pi.  61,  f.  71,  72,  1887;  Dali,  Bull.  37,  U.S. 
N.  M.,  p.  140,  1889;  Singley,  4th  Ann.  Rept.  Texas  Surv., 
p.  339,  1892. 

Distribution. — Florida  to  the  Swan  Isis.  Cited  by  Singley 
from  Corpus  Christi,  Texas. 

galvesionense  Harris,  Bull.  Amer.  Pal,  vol.  i,  p.  104,  pi.  4,  f.  9, 
9a,  1895. 

Distribution. — Upper  Miocene,  Galveston  well  at  2236- 
2920  feet. 

Genus  CLAVA  Martyn 

chipolana  Dali,  Tr.  Wagner  Inst.  Sci.,  3,  p.  290,  pi.  22,  f.  8, 
1892. 

Distribution. — Lower  Miocene  of  the  Chipola  marl.  Alum 
Bluff,  Fla.,  and  of  the  Bacom  well.  Mobile,  Ala.,  at  1241  ft., 
Chipola  horizon. 

Genus  CERITHIDEA  Swainson 

costata  Wood,  Mai.  Blatt.,  23,  p.  90;  Dali,  Pr.  U.  S.  N.  M.,  6, 
p.  334,  1883;  Bull.  37,  U.  S.  N.  M.,  p.  140,  ’89. 

Distribution. — Tampa,  West  Fla.,  to  St.  Thomas  and  Ja- 
maica. 

scalariformis  Say,  Jour.  A.  N.  S.  Phila.,  p.  128,  1825;  Tryon, 
Man.,  9.  p.  163,  pi.  33,  f.  78,  ’87;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  140,  ’89. 

Distribtion. — Georgia  to  Cedar  Keys,  West  Fla.  . 

varicosa  Sowerby,  Genera  Shells,  No.  42,  f.  5;  Dali,  List  Came- 
ron Shells;  Bull.  M.  C.  Z.,  18,  p.  259, ’89 

Distribution. — Texas,  Breton  Island,  Chandeleurs,  La.,  and 
south  to  Cuba  and  Jamaica. 

turrita  Stearns,  Pr.  Bost.  Soc.  N.  H.,  15,  p.  24,  1872;  Tryon, 
Man.,  9,  p.  164,  pi.  34,  f.  83,  ’87;  Dali,  Tr.  W.  I.  S.,  3,  p. 
290,1892. 
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Distribution. — Cedar  Keys,  Fla.,  to  the  Bahamas.  Pliocene 
of  Shell  Creek,  Fla. 

hegewishi  Philippi,  Mai.  Blatt.,  23,  p.  ’89;  Zeitschr.  fur  Malak., 
p.  19,  1841;  Singley,  4th  Ann.  Kept.  Tex,,  p.  339,  1892; 
Mitchell,  List  Tex.  Sh. 

Distribution. — Cited  by  Singley  and  Mitchell  from  Matagor- 
da, Carancahua  and  Corpus  Christ!  Bays,  Texas. 

Genus  POTAiVISDES  Brongniart 

matsoni  Dali,  Pr.  U.  S,  N.  M.,  46,  p.  231,  pi.  21,  f.  i,  2,  7, 

1914- 

Distribution. — Well  near  Alexandria,  La.,  at  49  feet;  well 
at  Pine  Prairie,  La.,  at  1540  feet;  surface  near  Burkeville, 
Texas. 

Note. — The  brackish  water  molluscan  fauna  of  Burkeville, 
Texas;  Alexandria  and  Pine  Prairie,  La,,  was  referred  in 
1914  by  Dr.  Dali  to  the  Pliocene.  Dr.  W.  D.  Matthew  thought 
the  mammalian  remains  (tibia  of  a rhinoceros  and  upper 
molar  of  a horse,  Proto hippus  or  Merychippus^  indicat- 

ed a Late  Miocene  or  Early  Pliocene  age.  For  discussion  of 
the  Burkeville  beds  (lower  member  of  the  Fleming  clay)  see 
Dumble,  Univ.  Tex.  Bull.  No.  1869, pp.  224-225,  1918.  The 
stratigraphic  relation  of  the  Burkeville  beds  rather  sug- 
gests an  Upper  Miocene  horizon. 

matsoni  var.  graciiior  Dali,  Pr.  U.  S.  N.  M.,  46,  p.  231,  1914. 

Distribution. — Well  near  Alexandria,  La.,  at  49  feet;  well 
at  Paririe  Bluff,  La. ; near  Burkeville,  Tex. 

Genus  ALABINA  Dali 

adamsi  Dali,  Bull.  M.  C.  Z.,  18,  p.  258,  ’89;  Bull.  37,  U.  S.  N. 
M.,  p.  140,  ’89;  Tr.  W.  I.  S.,  3,  p.  276,  ’92,  (All  as 
Bittium') . 
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Distribution. — Hatteras  to  Haiti  and  West  Florida,  moder- 
ate depths.  Pliocene.  Caloosaliatchie  River  and  Shell 
Creek,  West  Fla. 

cerithioides  Dali,  Bull.  M.  C.  Z.,  18,  p.  258,  ’89;  Bull.  37,  U.  S. 
N.  M.,  p.  140,  ’89;  Tr.  W.  I.  S.,  3,  p.  276,  pi.  16,  f.  8,  ’92; 
Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  427,  1901. 
(All  as  Bitthun  cerithioide) . 

Distribution. — Cape  Lookout,  N.  C. . to  Samana  Bay,  Do- 
minican Republic.  Singley  lists  with  a question  a .shell  from 
Corpus  Christi,  Tex.  Pliocene,  Caloosahatchie  River,  Fla. 

Genus  BSTTiUiVl  (Leach)  Gray 

varium  Pfeiffer,  Arch,  fur  Naturg.,  p.  256,  No.  139,  1840,  (as 
Cerithiuni)  \ Tryon,Man.,  9,  p.  152,  pi.  29,  f.  86,  ’87;  Dali, 
Tr.  W.  I.  S.,  3,  p.  274,  ’92;  Dali  and  Simpson,  Bull.  U.  S. 
Fish  Com.,  i,  p.  426,  1901. 

gibberulum  C.  B.  Adams,  Pr.  Bost.  Soc.  N.  H,,  p.  5,  1845; 
Sowerby’s  Thes.,  p.  876,  f.  210,  21 1,  (as  Cerithiuvi). 

Distribution. — Chesapeake  Bay  to  St.  Thomas,  W.  I.  Gulf 
coast;  Cedar  Keys,  Fla.;  Chandeleurs,  La.;  Corpus  Christi, 
Galveston  and  Laguna  Madre,  Tex.  Pleistocene,  North 
Beach.  Fla.  Pliocene,  Caloosahatchie  and  Shell  Creek, 
Florida. 

Note. — Bittium  nigrum  Totten,  synonym  of  B.  alternatum 
Say,  has  been  erroneously  reported  from  Cedar  Keys,  Fla. 
and  Chandeleurs,  La.  These  specimens  were  probably 
varium.  True  alter7iaium,  dde  Dali,  does  not  extend  south- 
ward of  New  York  Harbor. 

boiplex  Dali,  Tr.  W.  I.  S.,  3,  p.  275,  pi.  21,  f.  14,  ’92. 

Distribution. — Lower  Miocene,  Chipola  marl,  Fla.,  and  of 

the  Basom  No.  i well.  Mobile,  Ala.  at  1500-1556  ft.,  Chipola 
horizon,  Aldrich’s  collection.  A varietal  form. 
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galvestonense  Harris,  Bull.  Anier.  Pal.,vol.  i,  p.  104,  pi.  4,  f.  8, 

1895. 

Distribution. — Upper  Miocene,  Galveston  well  at  2550-287! 
feet. 

Genus  MODULUS  Gray 

modulus  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  757,  1758,  (as  Trochiis)\ 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  142,  1889;  Singley,  4th  Ann. 
Kept.  Tex.  G.  S.,  p.  339,  ’92;  Dali  and  Simpson,  Bull.  U. 
S.  Fish  Com.,  i,  p.  427,  1901. 

lenticularis  Chemnitz,  Tryon,  Man.,  9,  p.  261,  pi.  48,  f.  91,92, 
1887. 

Distribution. — Ilatteras  to  Brazil  and  to  Cartagena,  Colom- 
bia. Gulf  coast:  West  Florida,  Chandeleurs,La.;  Galveston, 
Corpus  Christi,  and  Espiritu  Santo  Bay,  Tex.  Between 
tides.  Pliocene,  Caloosahatchie  and  Shell  Creek,  Fla.  Up- 
per Miocene,  Galveston  well  at  2552-2871  feet  (identifica- 
tion doubtful). 

floridanus  Conrad,  Amer.  Jour.  Conch.,  5,  p.  107,  pi.  i2,f.  6,  ’70; 
Hilgard,  House  of  Rep.  Ex.  Doc.,  i,  pt.  2,  p.  887,  1878; 
Dali,  Pr.  U.  S.  N.  M.,  6,  p.  335,  ’83;  Bull.  37,  U.  S.  N. 
M.,  p.  142,  ’89;  Tr.  W.  I.  S.,  3,  p.  295,  ’92;  Vaughan, 
Publ.  No.  133,  Cam.  Inst.,  p.  171,  1910. 

Distribution. — Hatteras  to  St.  Thomas,  W.  I.  Gulf  coast. 
Cedar  Keys  and  St.  Mark’s,  West  Fla.  Pleistocene,  Lake 
Borgne  borings.  La.,  and  North  Creek  and  Labelle,  Fla. 
Pliocene,  Caloosahatchie  beds,  Fla.  and  of  the  New  Orleans 
G}"mnasium  club  well  at  1200  feet. 

Genus  PACHYCHEILUS  Lea 

anagrammatus  Dali,  Proc.  U.  S.  N.  M.,  46,  p.  232,  pi.  21,  f, 
5,  8,  1914. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near 
Alexandria,  La.,  at  49  feet.  Also  near  Burkeville,  Texas, 
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surface  exposure.  Brackish  water  formation. 

satillensis  Aldrich,  The  Nautilus,  24,  pt.  ii,  p.  132,  pi.  8,  f.  i, 
la-c,  1911,  (as  PGta7nides)\  Dali,  Pr.  U.  vS.  N.  M.,  p.  232, 
1914, 

Distribution. — Upper  Miocene  or  Pliocene.  Satilla  River, 
Ga.,  and  BurkeviUe,  Tex.  Brackish  water  formation. 

suavis  Dali,  Proc.  U.  S.  N.  M.,  46,  p.  232,  pi.  21,  f.  6,  9,  1614. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, Ua.,  at  49  feet,  and  well.  Pine  Prairie  oil  field. 
La.,  at  1540  feet.  Also  surface  exposure,  BurkeviUe,  Tex. 

Genus  CAECUM  P'leming- 

florid anum  Stimpson,  Pr.  Bost.  Soc.  N.  H.,  4,  p.  112,  1851: 
Tryon,  Man.,  8,  p.  217,  pi.  66,  f.  62,  ’86;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  142,  ’89;  Tr,  W.  I.  S.  3,  p.  298,  ’92. 

h'regulare  Folin,  Jour,  de  Conch.,  15,  p.  46,  pi.  3,  f.  6, 
1867. 

annulatum  Emmons,  Rept.  Geol.  N.  Car.,  p.  274,  f.  190,’  58. 
Not  of  Brown,  1844. 

Distribution. — Hatteras  to  Bahia,  Brazil.  Also  West  Fla. 
2-18  fms.  Pliocene,  Caloosahatchie,  Fla. 

instructum  de  Folin,  Fonds  de  la  Mer;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  142,  ’89. 

Distribution. — Hatteras  to  Tampa,  West  Fla.  Pliocene  to 
Recent. 

bipartitum  de  Folin,  Fonds  de  la  Mer;  Dali,  Bull.  37,  U.  vS.  N.  M., 
p.  142,  ’89. 

Distribution. — Hatteras  and  West  Florida. 

caroiinianum  Dali,  Trans.  Wagner  Inst.  Sci.,  3,  p.  300,  pi.  22,  f. 
25,  1892;  Bull.  37,  U.  vS.  N.  M.,  p.  142,  1889,  (name 

only). 
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Distribution. — Hatteras  to  Tortugas  and  to  Egmont 
West  Fla.  2-63  fins.  Pliocene,  Caloosahatchie  River, 
Florida. 

glabrum  Montagu,  Test.  Brit.,  2,  p.  497,1803,  Denialiu??i)’, 
Tryon,  Man.,  8,  p.  215,  pi.  66,  f.  57,  1886;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  142,  ’89. 

Distribution. — North  Carolina  to  Tampa,  West  Fla.  Also 
European.  Pliocene  of  the  Caloosahatchie  and  of  England. 
Miocene  of  York  to vm,  Va. 

COOperi  Sanderson  Smith,  Ann.  & L}^c.  N.  Flist.  N.  Y.,  7,  pp. 
154,  168,  1862;  9,  p.  393,  f.  3,  1870;  Tryon,  Man.,  8.  p. 
221,  pi.  67,  f.  84,  ’85;  Dali,  Tr.  W.  I.  S.,  3,  p.  299,  1892; 
Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903;  Johnson, 
Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  124,  1915. 

costatum  Verrill,  Am,  Jour.  Sci.,  (3)  3,  p.  283,  pi.  6,  f.  6, 
1872. 

Distribution. — Massachussetts  to  the  Antilles.  Gulf  coast: 
Crooked  Island,  Calhoun  Co.  , West  Fla.  Pliocene  of  the 
Caloosahatchie  and  Shell  Creek,  WYst  Fla. 

puScheSlum Stimpson,  Pr.  Bost.  Soc.  N.  H.,  4,  p.  112,  1851;  Shells 
of  New  England,  p.  36,  pi.  2,  f.  3;  Hilgard,  House  of  Rep. 
Ex.  Doc.,  I,  pt.  2,  p.  886,  1878.  Tr}^on,  Man.,  8,  p.  217, 
pi.  66,  f.  63,  T6;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  142,  pi. 
50,  f.  22,  ’89;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758, 
1903;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  123,  1915. 

Distribution. — Cape  Cod,  Mass.,  to  the  Tortugas.  Gulf 
coast:  Crooked  Island,  Calhoun  Co. , Fla.  Pleistocene,  Fake 
Borgne,  Ea.,  borings. 

Genus  MEIOCERAS  Carpenter 

deshayesi  de  Eolin,  Annales  Soc.  Finn.  Maine  et  Foire,  ii,  ’69, 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  142,  ’89. 

Distribution. — Tampa,  West  Fla.,  to  Jamaica,  W.  I. 
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undulosum  de  Folin,  Ann.  Soc.  Linn.  Maine  et  Loire,  ii,  1869; 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  142,  ’89. 

Distribution. — Charlotte  Harbor,  West  Fla.  to  Jamaica. 
Pliocene  to  Recent. 

nstidum  Stimpson,  Pr.  Bost.  Soc.  N.  H.,  4.  p.  112,  1851,  (as 
Caecum)',  Tr3’on,  Man..  8,  p.  222,  pi.  67,  f.  73,  ’86;  Dali, 
Tr.  W.  I.  S.,  3,  p.  302,  (892;  Vanatta,  Pr.  A.  N.  S.  Pliila., 
55,  P-  75S,  1903. 

Distribution. — West  Florida,  at  Tampa  and  Crooked  Isl. 
(Calhoun  Co.  ),  to  Jamaica. 

Genus  BSVOriSA  Gray 

exerta  Dali,  Bull.  M.  C.  Z.,  Harvard  Coll.,  9,  p.  39,  1881;  18, 
p,  264,  pi.  26,  f.  6,  ’89;  Bull.  37, U.  S.  N.  M.,  p.  144,  ph  26, 
f.  6,  ’89. 

Distribution. — Cape  Lookout,  N.  C.,  to  Barbados.  Gulf  of 
Mexico,  West  Florida  and  Texas  regions,  deep  water.  31- 
1002  fms. 

Genus  VEBilliCULARIA  Lamarck 

spirata  Philippi, Arch,  fur  Naturg.  2,  pt.  i,  224,  pi.  7,  f.  i,  1836, 
(as  Vermzculus);  Tryon,  Man.,  8,  p.  187,  pi.  55,  f.  99,  100, 
’86;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  144,  pi.  51,  f.  4,  ’89; 
Tr.  W.  I.  S.,  3,  p.  304,  ’92;  Singley,  4th  Ann.  P..ept.  G.  S. 
Tex.,  p.  340,  ’92.  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p. 
123,  1915- 

Distribution. — Massachussetts  to  the  West  Indies.  Gulf 
coast:  West  Florida;  Matagorda  and  Corpus  Christi  Bays, 
and  Quintana,  Tex.  Pliocene  of  Shell  Creek,  &c,  Fla. 

Note. — Moerch  described  as  V.  melanosclera  (Pr.  Zool.  Soc., 
p.  174,  1861)  a form  from  Vera  Cruz  which  Tr^^on  regarded 
as  a variet}^  of  spirata,  and  on  the  same  page  of  the  Proceed- 
ings Moerch  described  V.  quadra?igularis  iromYnc^.t2ii\. This 
was  also  regarded  by  Tr}'on  as  a variety  of  spirata  (See 
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Tryon’s  Manuel,  8,  p.  187,  1886).  Shells  from  the  Gulf, 
Blake  station  36,  at  24  fms.,  have  been  referred  by  Dali  to 
V.  lumbricalis  Linn.  (See  Bull.  M.  C.  Z.,  18,  p.  261,  ’89) 
but  the  true  Linnaean  himbricalis  is  Oriental. 

nigricans  Dali,  Pr.  U.  S.  N.  M.,  6,  p.  334,  1883,  {jAS  lumbricalis 
var.);  Bull.  37,  U,  S.  N.  M.,  p.  144,  ’89. 

Distribution. — West  Florida  and  Texas.  2-14  fms. 

Genus  PETALOCONCHUS  Lea 

irregularis  d’Orbigny,  Moll,  Cuba,  i,  p.  235,  pi.  17,  f.  16,  18, ’42, 
(as  Vermeius);  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  144,  1889; 
Tr.  W.  I.  S.,  3.  p.  304,  ’92. 

Distribution. — Gulf  of  Mexico  between  Mississippi  delta  and 
Cedar  Keys,  Fla.,  at  27  fms.  Also  Antilles  to  Guadeloupe. 
Pleistocene  of  Fla.  Pliocene,  Caloosahatchie  beds. 

varians  d’Orbigny,  Voy.  Ame'r  Me'rid.,  p.  456,  pi.  54,  f.  7-10, 
1843;  Tryon,  Man.,  8,  p.  170,  pi.  49,  f.  22,  23,  ’86;  Dali, 
Tr.  W.  I.  S.,  3,  p.  305,  ’92. 

Distribution. — Southwest  Florida  to  Rio  de  Janeiro.  Plio- 
cene, Caloosahatchie  beds.  Oligocene,  Tampa  silex  beds. 

erectus  Dali,  in  Agassiz,  Three  Cruises  of  the  Blake,  2,  p.  71,  f. 
297, ’88;  Bull,  M.  C.  Z.,  18,  p.  262,  pi.  38,  f.  4,  ’89;  Bull. 
37,  U.  S.  N.  M.,  p.  144,  pi.  38,  f.  4,  ’89. 

Distribution. — Antilles  and  West  Florida.  37-805  fms. 
Pliocene,  Caloosahatchie  River,  Fla. 

Genus  SIPHONIUM 

nebulosum  Dillwyn,  2,  p.  1076,  No.  19;  Tryon,  Man.,  8.  p.  184, 
pi.  54,  f.  87,  1886;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  144,  ’89. 

Distribution. — East  and  West  Florida  to  Tortola. 

Genus  SILIQUARIA  Bruguiere 

squamata  Blainville,  Diet,  des  Sci.  Nat.,  49,  f.  213;  Tryon,  Man., 
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8,  p.  190,  pi.  58,  f.  25,  ’86;  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
144,  ’89. 

Distribution. — Sarasota,  West  Florida,  to  Barbados.  2-163 
fms. 

modesta  Dali,  Bull.  M.  C.  Z.,  Harv.  Coll.,  9,  p.  39,  ’81;  Agas- 
siz, Three  Cruises  of  the  Blake,  2,  p.  71,  f.  296,  ’88;  Dali, 
Bull.  M.  C.  Z.,  18,  p.  260,  pi.  26,  f.  4,  ’89;  Bull.  37,  U.  S. 
N.  M.,  p.  144,  pi.  26,  f.  4,  ’89. 

Distribution. — Off  Cedar  Ke}"S,  West  Florida,  to  Curacoa 
Isl.  94-805  fms. 

Genus  TURR! TELIA  Lamarck 

(KSaustator)  variegata  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  767,  1758, 
(as  Turdo)  ;Re^ve,  Conch.  Icon.,  5,  pi.  5,  f.  19,  ’49;  Tryon, 
Man.,  8,  p.  198,  pi.  61,  f.  58,  ’86;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  144,  ’89. 

Distribution. — Matagorda  and  Espiritu  Santo  Bays,  Texas 
to  Cartagena,  Colombia,  and  Antilles.  Pleistocene  Knapp’s 
wells,  Terrebonne  Parish,  La..  No.  i at  1660-1700,  2250- 
2450  (?),  No.  2 at  1434-1800,  No.  3 at  1330-1375  feet. 

(Haustator)  yucatecana  Dali,  Bull.  M.  C.  Z.,  9,  p.  93,  1881;  18, 
p.  265,  pi.  26,  f.  3,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  144,  pi. 
26,  f.  3,  ’89. 

Distribution. — Gulf  of  Mexico,  Yucatan  Strait,  640  fms. 

(Torcula)  exoleta  Linnaeus,  Syst.  Nat.,  ed,  X,  p.  766,  1758,  (as 
Turbo)  \ Reeve,  Conch.  Icon.,  5,  pi.  6,  f.  22,  1849;  Tryon, 
Man.,  8,  p.  205,  pi.  98,  99,  1886;  Dull,  Bull.  37,  U.  S.  N. 
M.,  p.  144,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com., 
I,  p.  429,  1901. 

Distribution. — West  Florida,  in  50  fms.;  Texas  coast.  An- 
tilles to  Barbados.  45-170  fms. 

(Torcula)  acropora  Dali,  Bull.  M.  C.  Z.,  18,  p.  264,  1889;  Bull. 
37,  U.  S.  N.  M.,  p.  144,  ’89. 
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Distribution. — Hatteras  to  Grenada  Isl.  Gulf  of  Mexico, 
West  of  Florida,  at  14-50  fms. , and  the  coast  of  Texas,  Vera 
Cruz  and  Yucatan.  3-413  fms.  The  Pliocene,  closely  relat- 
ed form  is  T.  subanyiulata  Heilprin  of  the  Caloosahatchie 
marl. 

chipolana  Dali,  Trans.  Wagner  Inst.  Sci.,  3,  p.  312,  pi.  22,  f.  24, 
1892. 

Distribution. — Lower  Miocene  of  the  Chipola  beds,  W^est 
Florida,  and  of  the  Bascom  No.  2 well,  Mobile,  Ala.,  at 
1241  feet,  Chipola  horizon.  Aldrich’s  collection. 

subgrundifera  Dali,  Trans.  Wagner  Inst.  Sci.,  3.  p.  313,  pi.  22,  f. 
23,  1892. 

Distribution. — Lower  Miocene,  Chipola  beds,  Calhoun  Co., 
West  Fla.,  and  of  the  Bascom  No.  2 well.  Mobile,  Ala.,  at 
1241  feet,  Aldrich’s  collection.  A varietal  form  was  record- 
ed by  Harris  from  the  Upper  Miocene,  Galveston  well,  at 
2552-2920  feet. 

terebriformis  Conrad,  Cat.  Mio.  Foss.,  Pr.  A.  N.  S.  Phila.,  p. 
568,  1863,  (Name  only);  Dali,  Tr.  W.  I.  S.,  3,  p.  31 1, 
1892. 

Distribution. — Lower  Miocene,  Chipola  marl,  Fla.,  and  of 
the  Bascon  No.  i well.  Mobile,  Ala.,  at  1500-1556  feet. 
Aldrich’s  collection.  Also  Chesapeake  Miocene  of  Easton, 
Md.  (Conrad’s  type  locality). 

satilla  Dali,  Proc.  U.  S.  N.  M.,  p.  233,  pi.  22,  f.  6,  1914. 

Distribution. — Upper  Miocene  or  Pliocene..  Well  near  Al- 
exandria, La.,  at  49  feet.  Brackish  water  formation. 

Genus  MATH  \ LDA  Semper 

yucatecana  Dali,  Bull,  M.  C.  Z.,  9,p.  90,  1881,  (as  18, 

p.  266,  pi.  20,  f.  7,  ’89;  Bull.  37,  U.  S.  N.  M.,  pi.  20,  f. 
7,  ’89. 

Distribution. — Gulf  of  Mexico,  Yucatan  Strait,  640  fms. 
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Also  off  Georgia  and  Fernandina,  East  Florida.  Least 
depth,  294  fms. 

Genus  LITTORINA  Feriissac 

ziczac  Gmelin,  S3^st.  Nat.,  p.  3587,  1792,  (as  TrocJms)\  Reeve, 
Conch.  Icon.,  10,  pi.  ii,  f.  57,  1857;  Tr3^on,  Man.,  9,  p, 
251,  pi.  45,  f.  5,  1887;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  146, 
’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  429, 
1901. 

Distribution. — Florida  Ke3"S  west  to  Texas  and  South  to 
Barbados. 

augulifera  Lamarck,  Anim.  s.  Vert.,  7,  p.  54,  1882,  (as  Phasia??- 
ella)\  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  146,  ’89;  Dali  and 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  430,  1901. 

Distribution. — West  Florida  and  Texas  to  the  Antilles  and 
Cartagena,  Colombia. 

mespilum  Muhlfeld,  Verb,  Berl.  Ges.  Nat.,  i,  p.  219,  pi.  8,  f.  8, 
1824,  (as  Helix)\  Tr3^on,  Man.,  9,  p,  252,  pi.  45,  f.  16, 
1887;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  146,  ’89;  Dali  and 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  430,  1901. 

Distribution. — Texas  to  Barbados. 

irrorata  Sa3^  Jour.  A.  N.  S.  Phila.,  (i),  2,  p.  239,  1822,  Tuo- 
me3’  and  Holmes,  PI.  Foss.  S.  Car.,  p.  119,  pi.  26,  f.  5, 
1857;  Fost. — PI.  Foss.  S.  Car.,  p.  91,  pi.  14,  f.  5,  i860; 
Tr3’on,  Man.,  9,  p.  246,  pi.  43,  f.  48,  ’87:  Dali,  Bull.  37,  U. 
S.  N.  M.,  p.  146,  pi.  69,  f.  6,  ’89;  Tr.  W.  I.  S.,  3,p.  320, 
’92;  Singley,  4th  Ann.  Rept.  G.  S.  Texas,  p.  340,  ’92;  Van- 
atta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758,  1903;  Johnson,  Occ. 
Pa,  Bost.  Soc.  N.  H.,  7,  p.  121,  1915. 

Distribution. — Massachussetts  to  Jamaica.  Culf  coast: 
Cedar  Keys,  and  Calhoun  and  Washington  Cos.,  West  Fla., 
Chandeleurs,  Weeks  Island,  Point  au  Fer,  La. ; Matagorda, 
Espiritu  Santo  Bays  and  Galveston,  Tex.  Pleistocene,  New 
Orleans  pumping  station  No.  7. 
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Fenus  LITIOPA  Rang 

bombix  Kiener,  Ann.  des  Sci.  Nat.,p.  203,  1829;  Ann.  desSci., 
30,  p.  222,  pi.  17,  B.  f.  1-3,  1833;  Tryon,  Man., 
9,  p.  281,  p.  53,  f.  74,  1887;  Dali,  Bull.  37,  U.  S.  N.  M.,  p, 
148,  ’89;  Singley,  4th  Ann.  Rept.  Tex.,  p.  340,  ’92;  Dali, 
Bull.  112,  U.  S.  N.  M.,  p.  155,  1921,  Johnson,  Occ.  Pa. 
Bost.  Soc.  N.  H.,  7,  p.  1 19,  1915. 

melanostoma  (Rang)  Sumner,  Bull.  U.  S.  Bur.  Fish.,  31,  pt. 
2,  p.720,  1913. 

Distribution. — New  England  to  Brazil.  Gulf  coast  at  Cam- 
eron, La.;  Corpus  Christi  and  Galveston,  Tex.  Also  Pacific, 
California  coast.  Pelagic  on  floating  Sargassiim, 

Genus  TECTARIUS  Valenciennes 

muricatus  Linnaeus,  Syst.  Nat.,  ed  X,  p.  1758,  (as  Turbo)-,  Reeve, 
Conch.  Icon.,  10,  pi.  2,  f.  ii,  1857,  Tittorma)-,  Tryon. 
Man.,  9,  p.  258,  pi.  48,  f.  68,  1887;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  146,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com., 

D p.  431.  1901* 

Distribution. — East  Florida  and  West  Florida  and  Antilles 
to  Colon. 

Genus  ECH  I NELLA  Swainson  ’ j 

nodulosa  Pfeiffer,  Tryon,  Man.,  9,  p.  258,  pi.  48,  f.  75,  1887, 
(Excl.  syn.);  Dali,  Bull.  U.  S.  N.  M.,  p.  146,  ’89;  Dali, 
and  Simpson,  Bull,  U.  S.  Fish  Com,,  i,  p.  431,  1901. 

Distribution. — North  Carolina  to  Barbados  and  Texas. 

Genus  ISAPIS  H.  & A.  Adams 

ebsoleta  Dali,  Proc.  U.  S.  N.  M.,  46,  p.  233,  pi.  22,  f.  8, 
1914- 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, La.,  at  49  feet. 
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Genus  ALASA  A.  Adams 

tervaiiGOsa  C.  B.  Adams,  Pr.  Bost.  Soc.,  N.  H.,  2,  p.  6,  1845, 
{siS  J^issoa);  Moerch,  Malak,  Blatt.,  23,  p.  57,  1876;  Dali, 
Bull.  U.  vS.  N.  M.,  p.  146,  ’89;  Dali  and  Simpson,  Bull.  U. 
S.  Fish  Com.,  i,  p.  431,  1901. 

Distribution. — Tampa,  West  Fla.,  to  Haiti. 

Genus  ARCH1TECT0I\!  S CA  Bolten 

grani:iata  Lamarck,  Anim.  s.  Vert.,  7,  p.  3,  1822:  Enc}*.  Me'th., 
pi.  446,  f.  5a-b,  1792,  (as  Solarium)-,  Dali,  Tr.  W.I.S.,  3,p. 
329,  1892;  Pr.  U.  S.  N.  M.,  37,  p.  232,  1910;  Alaiiry,  Bull. 
Amer.  Pal.,  No.  29,  p.  131,  pi.  23,  f.  3,  1917. 

per spectiva  Tnomey  and  Holmes,  PI.  Foss.  S.  Car.,  p.  120,  pi. 
26,  1857.  Linnaeus  nor  Lamarck. 

Distribution. — Platteras  to  the  Antilles.  Gulf  coast  at 
Chandeleurs,  La.,  Matagorda  and  other  localities,  Tex. 
Also  Pacific  Ocean,  Lower  California  to  Peru.  Pleistocene, 
New  Orleans  pumping  station  No.  7;  Upper  Miocene,  Gal- 
veston well  at  215S-2871  feet.  Lower  Miocene,  Chipola 
marl,  West  Fla.,  and  Dominican  Republic. 

Genus  TORHJSA  Gray 

cylindrica  Gmelin,  Syst.Nat.,  p.  3572,  1792,  (as  Trochus)-,  Try  on, 
Man.,  9,  p.  17,  pi.  5,  f.  82,  1887;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  148,  ’89;  Dali  and  Sampson,  Bull.  U.  S.  Fish  Com., 
I,  p.  432,1901. 

Distribution. — Texas  to  St.  Thomas,  W.  I. 

canalifera  C.  B.  Adams.  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  148. 
1889. 

Distribution. — Texas  to  Guadeloupe. 

Genus  RISSOA  Fre'minville 

precipitata  Dali,  Bull.  M.  C.  Z.,  18,  p.  279,  pi.  19,  f.  i,  1889; 
Bull.  37,  U.  S.  N.  M.,  p.  148,  pi.  19,  f.  I,  ’89. 
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Distribution. — Gun  Cay,  East  Fla.,  498  fms.,  Yucatan 
Strait  at  640  fms. 

acuticostata  Dali,  Bull.  M.  C.  Z.,  18,  p.  280,  pi.  19,  f.  10,  1889; 
Bull.  37,  U.  S.  N.  M.,  p.  150,  pi.  19,  f.  10,  ’89. 

Distribution, — Yucatan  Strait,  640  fms.,  and  between  Mis- 
sissippi delta  and  Cedar  Keys,  32  fms.  Also  off  Hatteras 
and  Barbados.  Probably  a variety  of  R.  xanthias  Watson 
(Chall  Gastr.,  p.  588,  pi.  44,  f.  5,  1885). 

Genus  RlSSOlf^’A  d’Orbigny 

deoussata  Montagu,  Test.  Brit.,  p.  399,  1803,  (as  Turbo')  \ 

Schwartz  von  Mohrenstern,  Denkschr.  d.  Kais.  Akad.  d. 
Wissensch.  Wien.  19,  p.  80,  f.  12,  i860;  Tr3’on,  Man.,  9,  p. 
385,  pi.  58,  f.  15,  1887;  Dali,  Bull.  M.  C.  Z.,  18,  p.  281, 
’89;  Tr.  W.  I.  S.,  3,  P.  343,  ’92- 

Distribution. — Cape  Fear,  N.  C.,  to  Haiti  and  to  West  Fla. 
2-17  fms.  Also  European.  Y ^rio.iy  pla7iata  Dali,  Caloosa- 
hatchie  Pliocene. 

laevigata  C.  B.  Adams,  Contr.  Conch.,  p.  114,  1850;  Schvrartz 
von  Mohrenstern,  Denk.  Kais.  Ak.  Wien.,  19,  p.  in,  f.  79, 
i860;  Trj^on,  Man.,  9,  p.  390,  pi.  59,  f.  48,  ’87;  Dali,  Tr. 
W.  I.  S.,  3,  p.  342,  ’92. 

Distribution. — Cape  Lookout,  N.  C.,  to  St.  Thomas,  W.  I. 
Also  West  Florida.  0-22  fms.  Pliocene,  Caloosahatchie 
beds.  Lower  Miocene,  Chipola  beds.  West  Fla. 

chesneli  Michaud,  Descr.  des  Coq.  Nouv.,  p.  17,  1832,  (as  Ris- 
soa);  Tryon,  Man.,  9,  p.  380,  pi.  56,  f.  73,  ’87;  Dali,  Tr. 
W.  I.  S.,  3,  p.  343,  ’92;  Single>^,  4th  Ann.  Kept.  Tex.,  p. 
341,  ’92. 

Distribution. — Hatteras  to  Guadeloupe,  Gulf  coast:  Cedar 
Ke>"S,  Fla.;  Corpus  Christi,  Tex.  Also  Mediterranean  and 
Mauritius.  Pliocene,  Caloosahatchie  beds,  West  Fla. 

browniana  d’Orbigny,  Moll,  Cuba,  2,  p.  28,  pi.  12,  f.  33,  35,  ’42; 
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Tryon,  Man.,  9,  p.  390,  pi.  59,  f.  45,  ’87;  Vanatta,  Pr.  A. 
N.  S.  Phila.,  55,  p.  758,  1903. 

Distribution. — West  Indies  and  Gulf  coast,  Crooked  Island, 
Calhoun  Co.,  West  Fla.  (Vanatta). 

Gtegantisssnia  d’Orbigny,  Moll.  Cuba,  2,  p.  26,  pi.  12,  f.  27-29, 
1853:  Tryon,  Man.,  9,  p.  374,  pi,  56,  f.  51.  1887. 

Distribution — West  Indies  and  Gulf  coast,  Chandeleurs, 
La.  (Dali). 

sagraiana  d’Orbigny,  Moll.  Cuba,  2,  p=  25,  pi.  12,  f.  4,  5,  1852; 
Tryon,  Man.,  9,  p.  384,  pi.  57,  f.  86,  1887;  Fall,  Bull.  37, 
U.  S.  N.  M.,  p.  150,  ’89. 

Distribution. — Florida  Strait,  to  Martinique.  Also  Gulf 
coast  at  Vera  Cruz,  Mex. 

Genus  BE^jlHOf^ELLA  Dali 

nisonts  Dali,  Bull.  M.  C.  Z.,  18,  p.  283,  1889;  Bull.  37,  U.  S. 
N.  M,,  p.  150,  ’89. 

Distribution. — Gulf  of  Mexico  between  Mi.ssissippi  delta  and 
Cedar  Keys  at  940  fins. 

gaza  Dali,  Bull.  M.  C.  Z.,  18,  p.  282,  ’89;  Bull.  37, U.  S.  N.  M., 
p.  150,  pi.  42,  f.  5,  '89. 

Distribution. — Georgia  to  Cuba,  West  Florida  and  Texas 
regions  of  the  Gulf.  6-463  fins. 

fischeri  Dali,  Bull.  M..  C.  Z.,  18,  p.  282,  ’89;  Bull.  37,  U.  S.  N. 
M.,  p,  282,  ’89. 

Distribution. — Gulf  of  Mexico  between  Mississippi  delta  and 
Cedar  Keys  at  940  fms.,  bottom  temperature  39°  F.  Also 
oh  Cuba. 

Genus  SKENEA  Fleming 

planorbis  Fabricius,  Fauna  Groenlandica,  p.  394,  1780;  Gould, 
Inv.  Mass.,  p.  296,  f.  563,  1870;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  150,  pi.  52,  f.  18,  1889;  Bush,  Tr.  Conn.  Acad.  Sci., 
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10,  p.  100,  pi.  23,  f.  5,  8,  ’99-1900;  Johnson,  Occ.  Pa.  Bost. 
vSoc.  N.  H.,  7,  p.  119,  1915. 

Helix  depi'ess2(s  Montagu. 

Distribution. — Greenland  (tvpe  locality)  to  Charlotte  Har- 
bor, West  Florida.  This  species  is  the  genot3"pe. 

Genus  AFi^PULLARIA  Lamarck 
depressa  Say,  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  150,  ’89. 

Distribution. — Georgia  to  West  Florida,  Texas  and  Mexico. 

caiiginosa  Reeve,  Conch.  Icon.,  Mon.  Ampullaria,i.  118,  pi.  25, 
1856;  Dali,  Proc.  U.  S.  N.  M.,  8,  p.  255,  1885;  Bull.  37, 
U.  S.  N.  M.,  p.  150,  1889. 

Distribution. — Cedar  Kc3^s,  West  Florida  to  Texas,  Mexico 
and  Nicaragua.  In  freshwater  swamps. 

pinei  Dali,  The  Nautilus,  p.  75,  Nov.  1898. 

Distribution. — Homosassa  River,  Fla. 

Genus  PALUOESTRIMA  d’Orbigny 
aidrlchi  Dali,  Proc.  U.  S.  N.  M.,  46,  p.  234,  pi.  22,  f.  7,  1914. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, La.,  at  49  feet.  Brackish  water  formation, 
plana  Aldrich,  Nantilus,  24,  pt.  12,  p.  139,  pi.  8,  f.  3,  1911; 
Dali,  Pr.  U.  S.  N.  M.,  46,  p.  234,  1914. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, La.,  at  49  feet.  Also  Satilla  River,  Ga.,  {type 
locality). 

curva  Dali,  Proc.  U.  S,  N.  M.,  46,  p.  235,  pi.  22,  f.  4,  1914. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, Ga.,  at  49  feet. 

cingtilata  Dali,  Proc.  U.  S.  N.  M.,  46,  p.  235,  pi.  22,  f.  i,  1914. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, La.,  at  49  feet. 


Moixtjsca  of  the  Guef  of  Mexico 


112 


142 


iurricula  Dali,  Proc,  U,  S.  N.  M.,  46,  p.  235,  pi.  22.  f.  9,  1914. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  AD 
exandria,  La.,  at  49  feet.  Brackish  water  formation. 

milium  Dali,  Proc.  U.  S.  N.  M.,  46,  p.  235,  pi.  22,  f.  2,  1914. 

Distribution. — Upper  Miocene  or  Pliocene..  Well  near  Al- 
exandria, Ua.,  at  49  feet. 

Genus  ASS  I Leach 

auberiana  d’Orbigny,  Moll.  Cuba,  2,  p.  8,  pi.  10,  f.  6,  7,  1842, 
{2.S  Paludestrina)\V)2X\,  Pr.  U.  S.  N.  M.,  6,  p.  335,  1883; 
Bull.  37,  U.  S.  N.  M.,  p.  150,  ’89;  Tr.  W.  I.  S.  3,  p.  347, 
1892. 

Distribution. — Cedar  Keys,  West  Florida,  and  the  Antilles. 
Pliocene,  Caloosahatchie  and  Shell  Creek,  West  Fla. 

Genus  TRUNCATELLA  Risso 

caribaeensis  Sowerby  (MSS.);  Reeve,  Conch.  Syst.  2,  pi.  182,  f. 
7,  1842;  Binne}4  Land  & Fr- Water  Shells,  N.  A.  Smith. 
Misc.  Coll.,  No.  144,  pt.  3,  p.  98,  pi.  198,  1865;  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  152,  ’89;  Dali  & Simpson,  Bull.  U.  S. 
Fish  Com.,  i,  p.  436,  pi.  53,  f.  7,  1901. 

Distribution. — West  Florida,  Alabama,  Texas  (?)  and  Mex- 
ico. Also  Greater  Antilles. 

bilabiata  Pfeiffer,  Wiegm.  Arch.,  i,  p.  253,  1840;  Binny,  L.  and 
Fr.  W.  Sh.  N.  A.,  pt.  3,  p.  99,  f.  199,  1865;  Dali,  Bull.  37, 
U.  S.  N.  M..  p.  152,  ’89. 

Distribution. — Sarasota,  West  Florida,  to  Honduras  and 
Cuba. 

pulchella  Pfeiffer, Wiegm.  Arch.,  i,p.  356,  1839;  Binney,  L.  and 
Fr.  W.  Sh.  N.  A.,  pt,  3,  p.  99,  f.  200,  1865;  Dali,  Bull.  37, 
U.  S.  N.  M.  p.  152,  ’89;  Dali  & Simpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  436,  1901. 

Distribution. — Florida  to  St.  Thomas,  W.  I.  Gulf  coast: 
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Tampa,  West  Florida;  Galveston,  Texas.  (Dr.  Gurley). 

subcylindrica  Linnaeus,  Syst.  Nat.,  ed.  XII,,  p.  1248,  1767,  (as. 
Helix)]  Gray,  in  Turton,  Man.,p.  295,  f.  72,  1857;  Binney^,. 
Land  and  Fr.  W.  Sli.  N.  A.,  pt.  3,  p.  100,  f.  201,  1865; 
Dali  and  Simpson,  Bull.  U.S.  Fish  Com.,  p.  436,  1901. 

Distribution. — Tampa,  West  Fla.,  to  St.  Thomas,  W.  I. 

Genus  CHE  J LEA  Modeer 

equestris  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  780,  1758,  Patella); 
Tr}^on,  Man.,  8,  p.  137,  pi.  41,  f.  25,  26,  1886;  Dali,  Tr,  W. 
I.  S.,  3,  p.  348,  ’92,  (as  Mitrularia)  ] Pr.  U.  S.  N.  M.,  37, 
p.  232,  1910. 

Distribution. — Hatteras  to  Barbados,  Gulf  of  Mexico,  Blake 
station  2.  Also  Pacific  Ocean,  Mexico  to  Chile.  Pliocene, 
Caloosahatchie  beds,  Fla. 

Genus  CAPULUS  Montfort 

intortus  Lamarck,  Anim.  s.  Vert.,  6,  pt.  2,  p.  18,  1822:  d’Orbig- 
ny,  Moll.  Cuba,  i,  p.  186,  pi.  24,  s.  22,  23,  1842;  Try-on, 
Man.,  8,  p.  131,  pi.  39,  f.  75,  ’86;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  154,  ’89. 

Distribution. — Gulf  of  Mexico,  Blake  station  5,  at  229  fms. 
Also  off  Florida  reefs,  Hatteras  and  Bahamas. 

Genus  CREPIOULA  Lamarck 

forntcata  Linnseus,  Syst.  Nat.,  ed.  XII,  i,  p.  1257,  1767,  (as 
Patella);  Hilgard,  House  of  Rep.  Ex.  Doc.,  i,  pt.  2,  p.  887, 
1878;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  152,  pi.  48,  f.  16,  pi. 
50,  f.  23,  24,  1889;  Tr.  W.  I.  S.,  3,  p.  356,  ’92;  Singley, 
4th  Ann.  Rept.  Tex.,  p.  341,  ’92;  Vanatta,  Pr.  A.  N.  S. 
Phila.,  55,  p.  758,  1903;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H., 
7,  p.  109,  1915. 

Distribution. — Granada  to  Cartagena,  Colombia.  Gulf  coast: 
Cedar  Keys,  St.  Mark’s,  Ft.  Barranca,  &c..  West  Fla.,  La., 
Galveston  and  Corpus  Christi,  Tex.  Pleistocene,  Lake 
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Borgne  borings,  New  Orleans  Vv^ell  of  1856,  and  New  Orleans 
pumping  station  No.  7.  Pliocene,  Caloosahatchie  beds. 
Lower  Miooene  Chipola  beds,  West  Fla. 

pfana  Say,  Jour.  A.  N.  S.  Phila,,  (i),  2,  p.  226,  1822;  Tuomey 
and  Holmes,  PL  Foss.  S.  Car.,  p.  iii,  pi.  25,  f.  12,  1857; 
Dali,  Bull.,  37,  U.  S.  N.  M.,  p.  152,  pi.  48,  f.  12,  pi.  50,  f. 
26,  ’89;  Tr.  W.  I.  S.,  3.  p.  358,  ’92:  Vanatta,  Pr,  A.  N.  S. 
Phila.,  55,  p.  758,  1903;  Johnson,  Occ.  Pa.Bost.  Soc.  N.  H., 
7,  p.  no,  1915. 

Distribution. — Canada  to  Trinidad,  W.  I.  Gulf  coast:  Cedar 
Keys,  St.  Mark’s,  Fla. ; Chandeleurs,  La. ; Galveston,  Corpus 
Christ!  and  Matagorda  Ba}^s,  Texas.  Pleistocene,  New  Or- 
leans pumping  station  No.  7 and  North  Creek,  Fla. 
Pliocene,  New  Orleans  Gymnasium  Club  w’ell  at  1200  feet, 
and  Caloosahatchie  beds,  Fla.  Lower  Miocene  Chipola  beds. 
West  Fla.  and  of  the  Bascom  No.  i well.  Mobile,  Ala.,  at 
1500-1556  feet,  Chipola  horizon. 

aculeata  Gmelin,  S}^st.  Nat.,  7,  p.  3693,  1792,  {Patella)  \ Tryon, 
Man.,  8,  p.  129,  pi.  39,  f.  61-62,  1886;  Dali,  Bull.  M.  C.  Z., 
18,  p.  286,  1889;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758, 
1903:  Dali,  Bull.  112,  U.  S.  N.  M.,  p.  162,  1921. 

Distribution. — Cape  Lookout,  N.  C.,  to  Barbados.  Gulf 
coast:  Indian  Pass,  West  Fla.,  and  Texas.  Usually  0-25 
fms.,  but  dredged  in  Gulf  of  Mexico,  near  Tortugas  at  539 
fms.  Dwarfed  and  white  at  that  depth.  Also  Pacific  Ocean, 
California  to  Chile.  Pliocene,  Caloosahatchie  beds,  West 
Florida. 

convexa  Say,  Jour.  A.  N.  S.  Phila.,  (i),  2,  p.  227,  1822;  DalL 
Bull.  37,  U.  S.  N.  M.,  p.  152,  pi.  50,  f.  25,  1889;  Tr.  W. 
I.  S.,  3,  p.  357,  ’92. 

Distribution. — Nova  Scotia  to  Florida.  Gulf  coast:  West 
Fla.;  Chandeleurs,  La.;  Galveston,  Tex.  Pleistocene,  North 
Creek,  West  Fla. 
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Genus  CRUCiBULUfVl  Schumacher 

auricula  Gmelin,  Syst.  Nat.,  p.  3694,  1780,  (as  Patella)]  Dil- 
Iwyn’sCat.,  2,  p.  1017,  1817;  Dali,  Bull.  M.  C.  Z.,  18,  p. 

284,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  152,  ’89. 

planatiini  Schumacher,  Essai,  p.  182,  1817. 

scutellaUim  . aiiriculatmn  (Chemn.)  Tryon,  Man.,  8,  p.  118, 
pi.  32,  f.  34,  35,  1886. 

Distribution. — Cedar  Keys,  West  Fla.,  and  Texas,  south  to 
Barbados  and  Northern  Brazil,  25-11 1 fms.  Pliocene,  Caloosa- 
hatchie  beds,  West  Fla.  The  analogous  Pacific  species  is 
C.  sphiosu7u. 

striatum  Say,  Jour.  A.  N.  S,  Phila.,  5,  p.  216,  1826;  (as  i 

Calyptraea)]  Tryon,  Man.,  8,  p.  118,  pi.  33,  f.  44,  45,’86;  | 

Dali,  Bnll.  M.  C.  Z.,  18,  p.  284,  ’89;  Johnson,  Occ.  Pa.  | 
Bost.  Soc.,  N.  H.,  7,  p.  109,  1915.  ) 

Distribution. — Nova  Scotia  to  Florida.  Cited  by  Dr.  Dali  | 
from  the  Gulf  of  Mexico  at  Vera  Cruz.  ^ ^ 

Genus  CALYPTRAEA  Lamarck  "" 

s 

candeana  d’Orbigny,  Moll.  Cuba,  2,  p.  190,  pi.  24,  f.  28,  29,  - 

1842,  (as  I7ifundibuhi77i)  \ Dali,  Pr.  U.  S.  N.  M.,  6,  p.  335, 

’83,  (as  Galerus)]  Tryon,  Man.,  8,  p.  121,  pi.  34,  f.  76, 

77,  1886;  Dali,  Bull,  37,  U.  S.  N.  M.,  p.  152,  ’89.  ^ 

parvulus  Dunker,  1875. 

Distribution. — Hatteras  to  Brazil.  6-52  fms.  Gulf  of  Mex- 
ico, Cedar  Keys,  West  Florida,  and  Yucatan  Strait,  640 
fms.,  dead  shell. 

Genus  XENOPHORA  Fischer  de  Waldheim 

conchyliophora  Born,  Index  Mus.  Caes.,  p.  333,  1778,  (as  Troc/ms); 
Tryon,  Man.,  8,  p.  161,  pi.  46,  f.  89,  ’86;  Dali,  Bull.  37, 

U.  S.  N.  M.,  p.  154,  ’89;  Tr.  W.  I.  S.,  3,  pp.  360-362,  pi. 

4,  f.  10,  loa,  ’92;  Bull.  90,  U.  S.  N.  M.,  p.  105,  pi.  15,  f.  i, 
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3,  ’15;  Maur33  Bull.  Amer.  Pal.,  No.  29,  p.  133,  i>1.  23,  f. 
7,  1917- 

agglutuians  Lamarck. 

Distribution. — Platteras  to  the  Antilles.  Gulf  of  Mexico, 
West  Florida  and  dredged  at  various  stations,  14-229  fms. 
Usually  not  so  deep  as  X.  caribaea  and  more  heavily  loaded. 
Pliocene,  Caloosahatchie  beds.  West  Fla.  Lower  Miocene, 
Chipola  marl.  West  Fla.  Oligocene,  Tampa  silex  beds.  Pda. 
Upper  Eocene,  Jackson,  Miss.  Eocene,  Wood’s  Bluff,  Ala. 
Upper  Cretaceous,  (Riple}^  of  Prairie  Bluff,  Ala.  The 
most  aneient  species  of  the  Gulf  Mollusca. 

caribaea  Petit,  Jour,  de  Conch.,  5,  p.  248,  pi.  10,  f.  i,  2,  1856: 
Tryon,  Man.,  8,  p.  162,  pi.  47,  f.  96,  ’86;  Dali,  Bull.  M.  C. 
Z.,  18,  p.  291,  ’89;  Dali  and  vSimpson,  Bull.  U.  S.  Fish 
Com.,  • I,  p.  438,  1901. 

Distribution. — Platteras  to  Barbados  and  Gulf  of  Mexico, 
various  stations,  14-274  fms. 

Genus  [^ATSCA  Scopoli 

livida  Pfeiffer,  Wiegm.  Arch.,  6,  p.  254,  1840;  Moerch,  Malak. 
Blatt.,  24,  p.  64,  ’77;  Dali,  Bull.  M.  C.  Z.,  18,  p.  292,  ’89; 
Bull.  37,  U.  S.  N.  M.,  p.  154,  ’89. 

jamaicensis  C.  B.  Adams,  Contr.  Conch.,  p,  in,  1850. 

Sowerb\L  Thesaurus,  Natica,  pi.  8,  f.  in.  Not  of 
C.  B.  Adams. 

Distribution.— Hatteras  to  Barbados.  Gulf  of  Mexico,  be- 
tween the  Mississippi  delta  and  Cedar  Keys,  26  fms. 

maroccana  Chemnitz,  Conch.  Cab.,  5,  p.  270,  pi.  188,  f.  1905-10; 
Dillwyn,  Cat.  Rec.  Sh.,  2,  p.  983,  No.  13,  1817;  Dali,  Bull. 
M.  C.  Z.,  18,  p.  292,  1889;  Bull.  37,  U.  S.  N.  M.,  p.  154, 
1889. 

Distribution. — Hatteras  to  Barbados  and  Gulf  of  Mexico, 
west  of  Florida.  Also  European  and  West  African. 
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canrena  Linnaeus  (in  part)  Syst.  Nat.,  ed.  X,  p.  776,  1758,  (as 
; Reeve,  Conch.  Icon.,  9,  pi.  4,  f.  14,  1855;  Tuomey 
and  Holmes,  PI.  Foss.  S.  Car.,  p.  115,  pi.  25,  f.  17,  1857; 
Dali,  Bull.  37,  U.  vS.  N.  M.,  p.  154,  ’89;  Tr.  W.  I.  S.,  3, 
p.  364,  ’92;  Maiir}",  Bull.  Amer.  Pal.,  No.  29,  p.  134,  pi. 
23,  f.  10,  1917. 

plicatella  Conrad,  Pr.  A.  N.  S.  Phila.,  p.  564,  1863. 

Distribution. — Hatteras  to  the  Antilles,  Pernambuco  and 
Cartagena.  Gulf  coast,  West  Florida  and  Galveston.  Plio- 
cene, Caloosahatchie  beds.  Upper  Miocene,  Galveston  well 
at  2158-2920  feet.  Lower  Miocene,  Bascom  No.  2 well,  Mo- 
bile, Ala.,  at  1241  feet,  Chipola  horizon. 

a!tjca!!osa  Dali,  Trans.  Wagner  Inst.  Sci.,  3,  p.  365,  pi.  22,  f. 
28,  1892. 

Distribution. — Lower  Miocene,  Chipola  marl.  Northwest 
Florida,  and  of  the  Bascom  No.  2 w’ell,  Mobile,  Ala.  at  1241 
feet,  Chipola  horizon. 

Subgenus  Cryptonatica  Dali 

pusilla  Say,  Jour.  A.  N.  S.  Phila.,  2,  p.  257,  1822;  Hilgard 
House  of  Rep.  Ex.  Doc.,t,  pt.  2,  p.  886,  1878;  Dali,  Bull. 
37,  U,  S.  N.  M.,  p.  154,  pi.  50,  f.  21,  ’89;  Singley,  4th 
Ann.  Rept.  Tex.,  p.  341,  ’92;  Vanatta,  Pr.  A.  N.  S.  Phila., 
55'  P-  75^)  1903;  Johnson,  Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p. 
105,  1915- 

Distribution. — Maine  to  Florida  Keys.  Gulf  coast:  St. 
Joseph’s  Ba}^  and  Crooked  Island,  West  Fla. , Galveston, 
Tex.  Pleistocene,  New  Orleans  artesian  well  of  1866,  Lake 
Borgne  borings,  Knapp’s  wells,  Terrebonne  Parish,  La.,  No. 
3,  at  1150-1200,  1330-1470,  1500-1525  feet.  Pliocene 

Caloosahatchie  beds,  and  of  the  New  Orleans  Gymnasium 
Club  well  at  1200  feet. 

Genus  POLINICES  Montfort 
Subgenus  Euspira  Agassiz 

tenuis  Recluz,  Jour,  de  Conch.,  i,  p.  388,  pi.  12,  f.  7,  1850; 
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Tryon,  Man.,  8,  p.  38,  pi.  14,  f.  25,  ’88;  Dali,  Bull.  M.  C. 
Z.,  18,  p.  295,  ’89;  Bull.  37,  U,  S.  N.  M.,  p.  154,  1889; 
(All  as  Lunatid) . 

Distribution. — Gulf  of  Mexico,  Yucatan  Strait,  640  fms. 
Also  off  Cape  Florida,  Ca])e  Fear  and  Cuba,  84-640  fms. 
Also  Pacific  Ocean,  Valparai.so,  Chile,  Recliiz’s  type  lo- 
cality. 

leptalea  Watson,  Jour.  Linn.  Soc.,  15,  p.  261,  1880;  Dali,  Bull. 
M.  C.  Z.,  9,  p.  93,  ’81;  Watson,  Chall.  Rept.  Gastr.,  p. 
441,  pi.  27,  f.  7,  ’85;  Dali,  Bull.  M.  C.  Z..  18,  p.  295,  ’89. 
(All  as  lAtnatid). 

Distribution. — Yucatan  Strait,  640  fms.  Also  oft  Fernandi- 
na,  Fla.,  and  Sombrero  I.sl,,  450  fms, 

fringilla  DaU,  Bull.  M.  C.  Z.,  9,  p.  93,  1881;  18,  p.  295,  pi.  21, 
f.  12,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  154,  pi.  21,  f.  12,  ’89. 
(All  2iS  Lu?iatia) . 

Distribution — Yucatan  Strait,  640  fms.  Also  near  Old 
Providence,  382  fms.  A.  radiata  Watson,  may  be  identical 
with  this  species. 

hemicrypta  Gabb,  Jour.  A.  N.  S.  Phila..  (2),  4,  p.  375,  pi. 
67,  f.  5,  i860;  {2iS  Natica)',  Dali,  Bull.  90,  U.  S.  N.  M..  ]). 
106,  pi.  9,  f.  9,  1915. 

eminuloides  Gabb,  Jour.  A.  N.  S.  Phila.,  (2),  8,  p.  339,  pi. 
44,  f.  4,  1875. 

Di.stribution. — Upper  Miocene,  Galve.ston  well  at  2465-2733 
feet,  and  of  the  Jennings-Heywood  No.  29  well,  Jennings, 
La.,  at  1960-1980  feet.  Lower  Miocene,  Chipola  marl,  W’’est 
Fla.  Oligocene,  Tampa  silex  beds. 

Subgenus  NEVER  !TA  Ri.sso 

duplicata  Say,  Jour., A.  N.  vS.  Phila.,  2,  p.  247,  1822,  (as  Natica)\ 
Dali,  Bull,  37,  U.  S.  N.  M.,  p.  154,  pi.  51,  f.  12,  ’89;  Tr. 
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W.  I.  S.,  3,  p.  368,  ’92;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55, 
p.  758,  1903;  Johnson,  Occ.  Pa.  Post.  Soc.  N.  PI.,  7,  p.  105, 

1915- 

campeckiensis  fossata  Gould,  texasiana  Roemer. 

Distribution. — Massachiissetts  to  Mexico.  Gulf  coast:  Cedar 
Keys,  and  man}^  other  localities.  West  Fla.,  Plorn  Island, 
Miss.;  Point  au  Fer,  Cameron,  Chandeleurs,  La.;  Matagorda 
Ba}^  and  Galveston,  Tex.  Pleistocene,  Grand  Chenier, 
New  Orleans  well  of  1856, New  Orleans  pumping  station  No. 
7,  Zigler,  No.  15,  Jennings,  La.,  at  1350-1481  feet,  Jennings- 
Heywood  No.  30  w^ell  at  1127-1169,  1169-1277  feet,  Knapp’s 
wells,  Terrebonne  Parish,  No.  2,  at  ii 50-1200,  1330-1375, 
1443-1618,  1700-1839  feet.  Pliocene  G}^mnasium  Club  w^ell 
at  1200  feet.  Chesapeake  Miocene,  Mar)dand  to  Florida. 
Upper  Miocene,  Galveston  well  at  2158-2920  feet.  Miocene, 
Crowley  No.  25  w^ell,  Jennings,  La.,  at  2468-2500  feet. 

Subgenus  Payraudeautla  Bucq.  Dautz.  & Dollf. 

nubi<a  Dali,  Bull.  M.  C.  Z.,  18,  p.  294,  1889,  (as  Neverita); 
Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i.  p.  439,  pi.  58, 
f.  6,  1901. 

Distribution. — Gulf  of  Mexico,  Blake  station  23,  at  190  fms. 
Also  off  Barbados,  140  fms,  and  Porto  Rico. 

Subgenus  IV'kammiSla  Schumacher 

uberina  d’Orbign}^  Moll.  Cubana,  2,  p.  31,  pi.  17,  f.  19,  1842, 
{as  Natica)  \ Mo&rch,  Malak.  Blatt.,  24,  p.  60,  1877;  Tryon, 
Man.,  8,  pi.  16,  f.  57,  ’86;  Dali  and  Simpson,  Bull,  U.  S. 
Fish  Com.,  i,  p.  439,  1901. 

Distribution. — Gulf  of  Mexico,  west  coast  of  Florida,  14-40 
fms.,  living.  Also  off  Sombrero  54-70  fms.  and  Porto 
Rico. 

lactea  Guilding,  Tr.  Linn.  Soc.,  17,  p.  29,  ’33;  (as  Natici?ia)\ 
Tryon,  Man,  8,  p.  49,  pi.  16,  f.  57,  58,  ’86;  Dali,  Bull.  37, 
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U.  S.N.  M,,  p.  156,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  439,  1901. 

Distribution. — Florida  Keys  to  Porto  Rico  and  Brazil.  Also 
Texas  region  of  the  Gulf  of  Mexico.  West  Fla.  (?). 

brunnea  Linck,  Beschr.  der  Rostock  Sammlung,2,  p.  140,  1807; 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  156,  ’89. 

maniillaris  Ramarck,  Anim.  s.  Vert.,  6,  pt.  2,  p.  197,  ’22,  (as 
Naticd),  Tryon,  Man,,  8,  p.  43,  pi.  18,  f.  74,  ’86;  Dali  and 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  439,  1901. 

Distribution. — Florida  Keys  to  Trinidad  Island  and  Texas 
region  of  the  Gulf  of  Mexico. 

Genus  S I U Bolten 

prespectivum  Say,  Amer.  Conch.,  p.  175,  pi.  25,  (as  Sigaretus)\ 
Holmes,  Post-Pl.  Foss.  S.  Car.,  p.  81,  pi.  12,  f.  16,  ’6o;Tryon, 
Man.,  8,  p.  57,  pi.  24.  f.  61,  64,  ’86;  Dali,  Bull.  37,  U.  S. 
N.  M.,  p.  156,  ’89;  Vanatta,  Pr.  A.  N.  S.  Phila.,  55,  p.  758, 
1903- 

Distribution. — New  York  to  Martinique.  Gulf  coast:  Cal- 
houn Co.,  Fla.;  Chandeleurs,  La. ; Galveston,  Mustang  Isl. 
and  Pass  Cabello,  Tex.  Pleistocene,  New  Orleans  pumping 
station  No.  7,  cited  by  Harris  from  Upper  Miocene,  Galves- 
ton well  at  2252-2600  feet. 

maculatum  Say,  Amer.  Conch.,  p.  176,  pi.  25,  {as  Sigaretus)\ 
Trj^on,  Man.,  8,  p.  56,  pi.  24,  f.  57,  58,  ’86;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  156,  ’89. 

Distribution. — Hatteras  to  Guadeloupe  and  West  Florida, 
shallow  water.  Closely  related  to  7fiartinianum  Phillipi, 
(Abb.  u Beschr.  i,  p.  144,  pi.  i,  f.  5,  1844). 

minor  Dali,  Bull.  M.  C.  Z.,  18,  p.  297,  ’89,  (as  Sigaretus)\  Bull. 
37,  U.  S.  N.  M.,  p.  156,  ’89. 

Distribution. — West  Florida,  Florida  Keys  and  Sombrero 
Isl.,  W.  I.  54-84  fms. 
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Genus  EUNATsCiNA  Fischer 

semisiilcata  Gray,  Zool.  Beechey’s  Voyage,  p.  137,  (as  Natica); 
Tr}’on,  Man.,  8,  p.  32,  pi.  9,  f.  74,  ’86;Dall,  Bull.  M.  C.  Z., 
18,  p.  296,  ’89;  Tr.  W.  I.  S.,  3,  p.  380,  ’92. 

fordiana  and  fordii  Simpson. 

Distribution. — East  Florida  to  Porto  Rico.  Gulf  coast, 
Sarasota  Bay,  West  Fla.,  between  tides. 

Genus  LAIVIELLARSA  Montagu 

rangi  Bergh,  Mgr.,  p.  94,  No.  8,  ’53;  Dali,  Bull.  37, U.  S.  N.  M., 
p.  156,  ’89. 

Distribution. — Texas  region  of  the  Gulf  of  Mexico.  Ap- 
parently never  figured. 

Genus  IVIARSENSNA  Gray 

ampla  Verrill,  Pr.  U.  S.  N.  M.,  3,  p.  374,  ’80;  Tr.  Conn. 
Acad.  Arts  and  Sci.,  5,  p.  518,  pi.  42,  f.  3,  3a,  ’82;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  156,  ’89;  Johnson,  Occ.  Pa.  Bost. 
Soc.  N.  H.,  7,  p.  109,  1915. 

Distribution. — Maine  to  Sarasota  Bay,  West  Fla. 

Genus  ACMAEA  Eschscholtz 

candeana  d’Orbigny,  In  de  la  Sagra’s,  Hist.  Pol.  3^  Nat.  Isla  de 
Cuba,  2,  p.  199,  pi.  25,  f.  1-3,  1845,  {as  Patella)]  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  156,  ’89;  Tryon,  Man.,  13,  p.  38, 
’91;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  440, 
1901. 

Distribution. — Florida  Strait  to  Tobago,  W.  I.  Also  West 
Florida  and  Texas. 

punctulata  Gmelin,  S>^st.  Nat.,  13,  pp.  3705,  3717,  1792,  (as 
Patella)]  Pilsbry,  Tryon,  Man.,  13,  p.  37,  pi.  5,  f.  11-13, 
1891;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  440, 
1901. 
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Distribution. — Key  West,  Florida  to  Porto  Rico,  Guade- 
loupe, and  the  Gulf  of  Mexico  at  Vera  Cruz,  Mex. 

leucopleura  Gmelin,  Syst.  Nat.,  13,  p.  3699,  1792,  {diS  Patella')-, 
Pilsbry,  Tryon,  Man.,  13,  7,  40,  pi.  5,  f.  16-21,  ’91;  Dali  & 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  440,  1901. 

melanoleuca  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  156,  1889.  Not  of 
Gmelin. 

Genus  LEPETELLA  Verrill 

tubicoia  Verrill  and  Smith,  Amer.  Jour.  Sci.,  (3),  20,  p.  396, 
’80;  Verrill,  Tr.  Conn.  Acad.  Arts  and  Sci.,  5,  p.  534,  pi. 
58,  f.  29,  29a,  ’82;  Dali,  Bull.  M.  C.  Z.,  18, p.  413,  pi.  25, 
f.  6,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  158,  pi.  25,  f.  6,  ’89; 
Johnson,  Occ.  Pa.  Bo.st.  Soc.  N.  H.,  7,  p.  86,  1915. 

Distribution. — Martha’s  Vineyard,  Mass.,  at  130-388  fms., 
to  Gulf  of  Mexico  between  Mississippi  delta  and  Cedar  Keys, 
at  324  fms. 

Genus  PHASfiANELLA  Lamarck 

pulchella  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.,  2,  p.  7,  ’45, 
(as  Turbo)-,  Tryon,  Man.,  10,  p.  264,  ’88;  Dali,  Bull.  M. 
C.  Z.,  18,  p.  351,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  158, 
1889. 

brevis  C.  B.  Adams.  Not  of  d’Orbigny,  1842. 

Distribution. — Cedar  Keys,  Fla.,  to  St.  Thomas,  W.  I.  Plio- 
cene of  South  Carolina. 

Genus  TURBO  Linnaeus 

castaneus  Gmelin,  Syst.  Nat.,  p.  3595,  1792;  Pilsbry,  Man.,  10, 
p.  203,  pi.  45,  f.  88-89,  ’88;  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
158,  ’89:  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p. 
441,  1901. 

Distribution. — Cape  Hatteras  to  Trinidad,  W.  I.  Also  West 
Florida  in  shallow  water.  25-295  fms,  Pliocene,  Caloosa- 
hatchie  and  Shell  Creek,  Fla. 
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crenulatus  Gmelin,  Syst.  Nat.,  p.  3575,  1788;  Pilsbry,  Man.,  10, 
p.  203,  pi.  45,  f.  90,  ’88:  Dali,  Bull.  37,  U.  vS  N.  M.,  p.  158, 
’89;  Tr.  W.  I.  S.,  3.  p.  382,  '92. 

Distribution. — Hatteras  to  Barbados.  2-30  fms.  Also  West 
Florida  at  Crooked  Island  and  St.  Andrew’s  Bay.  Pliocene, 
of  the  Caloosahatchie,  probably  a variet}^  cf  crenulatus. 

Genus  LEPTOTHYRA  (Carpenter)  Pease 

induta  Watson,  Jour.  Linn.  Soc.,  14,  p.  715,  1879  (as  Tu7'bo)\ 
Chalk  Gastr.  p.  128,  pi.  6,  f.  i,  1885. 

albida  Dali,  Bull.  M.  C.  Z.,  18,  p.  352,  pi.  38,  f.  6,  ’89. 

Distribution. — Hatteras  to  Martinique,  15-2805  fms.  Yuca- 
tan Strait,  640  fms. 

Genus  LIV0^*A  Gray 

pica  Linnaeus,  S}^st.  Nat.,  10,  p.  763,  1758,  (as  Turbo)]  Pilsbry, 
Man.,  II,  p.  277,  pi.  41,  f.  24,  ’89;  Dali,  Bull.  37,  U.  S.  N. 
M.,  p.  160,  ’89;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com., 
I,  p.  443,  1901. 

Distribution. — Charlotte  Harbor,  West  Florida,  to  Colon. 
37-160  fms. 

Genus  GAZA  Watson 

superba  Dali,  Bull.  M.  C.  Z.,  9,  p.  49,  ’81;  18,  p.  354,  pi.  22,  f. 
4,  4a,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  160,  pi.  22,  f.  4,  4a, 
1889. 

Distribution. — Gulf  of  Mexico  between  Mississippi  delta  and 
Cedar  Keys,  324  fms.  Also  Barbados. 

fischeri  Dali,  Bull.  Mus.  Comp.  Zook,  Harv.  Colk,  18,  p.  355, 
pk  37,  f.  6,  ’89;  Bulk  37,  U.  S.  N.  M.,  p.  160,  pk  37,  f.  6, 
1889. 

Distribution. — Gulf  of  Mexico,  west  of  Florida  and  St. 
Lucia,  W.  I.,  423-426  fms. 
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(Callogaza)  watsoni  Dali,  Bull.  Miis.  Comp.  Zool.,  9,  p.  50,  ’8i; 
18,  p.  356,  pi.  22,  f.  7,  7a,  pi.  23,  f.  I,  la,  pi.  24,  f.  2,  2a. 
i88g. 

Margarita  JUosa  Dali,  Bull,  M.  C.  Z.,  g,  p.  42,  ’81. 

Distribution. — Yucatan  vS trait,  640  fms.  Also  off  Cuba  and 
Barbados. 

Genus  L^OTSA  Gray 

gemmia  Tuome}^  and  Holmes,  Pleioc.  Fos.  S.  Carolina,  p.  118, 
pi.  26,,  f.  4,  ’56,  (as  Trochus) and  Simpson,  Bull.  U.  S. 
Fish  Com.,  i,  p.  445,  1901. 

tricarinata  Stearns,  Proc.  Bost.  Soc.  Nat.  Flist.,  p.  23,  for  ’72; 
(as  Architecto?iica) ; Dali,  Bull.  M.  C.  Z.,  18,  p.  389,  ’89: 
Bull.  37,  U.  S.  N.  M.,  p.  166,  ’89. 

Distribution. — Hatteras  to  Porto  Rico.  Also  off  Tampa, 
West  Fla.,  15  fms.  Pliocene,  Caloosahatchie  beds. 

bairdi  Dali,  Bull.  M.  C.  Z..  18,  p.  389,  pi.  33,  f.  8,  ’89. 

Distribution — Gulf  of  Mexico,  Blake  Station  2,  at  805  fms. 
Also  off  Carolina,  Ke}^  West  and  Havana, 

Genus  CALLSOSTGiVlA  Swainson 

euglyptum  A.  Adams,  Proc.  Zool.  Soc.,  p.  38,  ’54,  {as  Zisyphmzts)] 
Reeve,  Mon.  Zizyp.,  pi.  3,  f.  17,  ’63;  Dali,  Bull.  M.  C.  Z., 
18,  P.  363,  ’^9;  Pilbry,  Man.,  ii,  p.  374,  pi.  15,  f.  37,  pi. 
57,  9,  ’89. 

Distribution. — North  Carolina  to  Florida,  Texas  and  Vera 
Cruz,  Mexico.  Erroneously  referred  by  Reeve  to  Tasmania. 
3-32  fms.  Pliocene  ancestor  is  C.  phila7itJiropiis  Conrad. 

circumcinctum  Dali,  Bull.  M.  C.  Z.,  9,  p.  44,  ’81;  18,  p.  364,  pi. 
22,  f.  3,  3a,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  162,  pi.  22,  f.  3, 
3a,  ’89. 

Distribution. — Florida  Keys,  Antilles  and  Yucatan  Strait. 
640-805  fms. 
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corbis  Dali,  Bull.  Mus.  Comp.  Zool  Harv.  Coll.,  18,  p.  365,  pi. 
33,  f.  I,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  162,  pi.  33,  f.  I, 
1889. 

Distribution. — Gulf  of  Mexico,  west  of  Florida,  to  Jamaica. 
220-450  fms. 

tiara  Watson,  Jour.  Linn.  Soc.  14,  p.  696,  ’79;  Rept.  Chall. 
Gastr. , p.  60,  pi.  6,  f.  4,  ’85,  (as  Trochus)\  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  162,  ’89. 

Distribution. — Gulf  of  Mexico,  Texas  region,  to  Dominica, 
W.  I.  220-780  fms. 

roseolum  Dali,  Bull.  Mus.  Comp.  Zool,  Harv.  Coll.,  9,  p.  45,  ’81; 
18,  p.  366,  pi.  24,  f.  6,  6a,  ’89;  Bull.  37,  U,  S.  N.  M.,  p. 
162,  pi.  24,  f.  6,  6a,  ’89. 

Distribution. — North  Carolina  to  Yucatan.  Also  Florida 
Straits  and  Havana.  21-200  fms. 

pulcherum  C.  B.  Adams,  Contributions  to  Conch.,  No.  5,  p.  69, 
’50;  (as  TrocJms)  \ Pilsbry,  Man.,  ii,  p.  375,  ’89;  Dali,  Bull. 
37,  U.  S.  N.  M.,  p.  162,  ’89. 

Distribution. — Hatteras  to  St.  Thomas,  W.  I.  Texas  region 
Gulf  of  Mexico.  15-63  fms.  Type  localit}^  Jamaica. 

veliei  Pilsbry,  The  Nautilus,  p.  128,  1900. 

Distribution. — Caxambas  Pass,  Southwest  Florida. 

(Eutrochus)  jujubinum  Gmelin,  Syst.  Nat.,  p.  3570,  1792,  (as 
Trochus)\  Pilsbr3L  Man.,  ii,  p.  404,  pi.  40,  f.  16,  ’89;  Dali, 
Bull.  37,  U.  S.  N.  M.,  p.  162,  ’89;  Dali  and  Simpson,  Bull. 
U.  S.  Fish  Com.,  i,  p.  444,  1901. 

Distribution. — Hatteras  to  Cartagena,  Colombia.  Gulf  coast. 
West  Florida,  Texas  and  Yucatan.  Pliocene,  Caloosahatchie 
beds,  Fla. 

(Eutrochus)  jujubinum  var.  perspectivum  Koch,  Philippi,  Abbild.  u. 
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Beschr.  i,  pt.  2,  Trochus,  pi.  i,  f.  5,  1843;  Pilsbry,  Man., 
II,  p.  405,  pi.  66,  f.  35,  36,  89. 

ia77fpae?is2s  Conrad,  Pr.  A.  N.  S.  Phila.,  3,  p.  26,  pi.  2,  f.  35, 
’46;  (as  Trochus);  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  162,  ’89. 

Distribution. — Hatteras  to  Honduras.  Also  West  Florida, 
shallow  water. 

(Eutrochus)  jujubsnum  var.  rawsoni  Dali,  Bull.  M.  C.  Z.,  18,  p. 
369,  ’89:  Dali  and  vSimpson,  Bull.  TJ.  S.  Fish  Com.,  i,  p. 
444,  I90J-  . 

Distribution. — Cedar  Ke}\s,  Fla.  and  the  Antilles. 

(Eutrochus)  yucatecanum  Dali,  Bull.  M.  C.Z.,  9,  p.  47,  ’81;  18, 
p.  370,  pi.  24,  f.  4,  4a,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Carolina 
coast,  15-32  fms. 

(Dentistyla)  asperrimum  Dali,  Bull.  Mus.  Comp.  Zooh,  9,  p.  40, 
’81,  (as  Margarita)\  18,  p.  373,  ’89;  Pilsbr}^  Man.,  ii,  p. 
41 1,  ’89;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  162,  ’89. 

Distribution. — Hatteras  to  Barbados.  Also  West  Florida. 
100- 1 77  fms. 

Genus  SOLAR!  ELLA  S.  Wood 

amabilis  Jeffre^^s,  British  Conch.  3,  p.  300;  5,  pi.  61,  f.  6,  (as 
Trochus)’,  Dali,  Bull.  M.  C.  Z.,  18,  p,  378,  ’89;  Pilsbr}^  Man., 
II,  p.  313,  pi.  57,  f.  52,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  Antillean  and 
European  (North  Sea  off  Shetland  Isis,  85-95  fms). 

scabriuscuia  Dali,  Bull.  M.  C.  Z.,  9,  p.  41,  ’8i,  Margarita)’, 
18,  p.  379,  pi.  21,  f.  10,  loa,  ’89;  Bull.  37,  U.  vS.  N.  M.,  p. 
164,  pi.  21,  f.  10,  loa,  ’89. 

Distribution. — Southern  part  of  the  Gulf  of  Mexico,  539 
fms.,  bottom  temperature  39°  F.  Also  off  Cuba. 
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aeglees  Watson,  Jour.  Linn.  Soc.,  14,  p.  704,  ’79;  Chall.  Rept. 
Gastr.,  p.  81,  pi.  5,  f.  10,  ’85;  (as  Margariia)\  Dali,  Bull. 
M.  C.  Z.,  9,  p.  40,  ’81;  18,  p.  379,  ’89;  Pilsbry,  Man.,  ii,  p. 
315,  pi.  66,  f.  18,  19,  ’89. 

Distribution. — Gulf  of  Mexico,  287-888  fms.  Also  off  St. 
Vincent,  W.  I. 

aegfees  var.  clcvata  Watson,  Jour.  Linn.  Soc.  London.,  14,  p. 
705,  Chall.  Rept.  Gastr.,  p.  82,  pi.  5,  f.  8,  Margarita); 

Dali,  Bull.  M.  C.  Z.,  18,  p.  380,  ’89;  Pilsbry,  Man.,  ii.  p. 
318,  pi.  66,  f.  98,  99,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.;  Culebra  IsL,  W.  I. 
350  fms. ; Pernambuco.  Brazil,  675  fms.  Dali  and  Pilsbry 
regard  this  as  a variety  of  aeglees. 

fubrica  Dali,  Bull.  M.  C.  Z.,  9,  p.  44,  ’81,  {as  Ma?garita);  18, 
p.  382,  pi.  21,  f.  9,  ’89;  Pilsbry,  Man.,  ii,  p.  324,  pi.  51,  f. 
25,  26,  ’89;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  164,  pi.  21,  f. 
9,  9a,  ’89. 

Distribution. — Cedar  Keys,  West  Florida,  to  St.  Lucia,  W. 
I.  116-805  fms. 

lubrica  var.  Sridea  Dali,  Bull.  M.  C.  Z.,  18,  p.  382,  ’89;  Pilsbry, 
Man.,  II,  p.  324,  ’89;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  164, 
1889. 

Distribution. — Cape  Florida,  Gulf  of  Mexico,  West  Florida 
region.  193  fms. 

lissoconcha  Dali,  Bull.  M.  C.  Z.,  9,  p.  41,  ’81,  {as  Margarita); 
18,  p.  381.  pi.  21,  f.  8,  8a,  ’89;  Bull.  U.  S.  N.  M.,  p.  164,  pi. 
21,  f.  8,  8a,  ’89. 

Distribution. — Gulf  of  Mexico,  Lat  28°  N.,  Lon.  88°  W., 
at  331  fms. 

Genus  BASiLISSA  Watson 

alta  Watson,  Jour.  Linn.  Soc.  London,  14,  p.  597,  ’79;  Rept. 
Chall.  Gastr.,  p.  100,  pi.  7,  f,  8,  ’86;  Pilsbry,  Man.,  ii,  p. 
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419,  pi.  36,  f.  5,  ’89;  Dali,  Bull.  37,  M.  S.  N.  M.,  p.  164, 
1889. 

Distribution. — Gulf  of  Mexico,  West  of  Cedar  Keys;  the 
Antilles  and  Brazil.  339- 1019  fms. 

aha  var.delicatulaDall,  Bull.  M.  C.  Z.,  9,  p.  48,  ’81,  {siS  Seguen- 
zia)\  18,  p.  384,  pi.  22,  f.  2,  ’89;  Pilsbr3L  Man.,  ii,  p.  421, 
pi,  48.  f.  3,  4,  ’89;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  164,  pi. 
22,  f.  2,  2a,  ’89. 

Distribution. — Gulf  of  Mexico  to  Tobago,  W.  I.  805  fms. 

superba  Watson,  Jour.  Linn.  Soc.  London,  14,  p.  598,  ’79;  Kept. 
Chall.  Gartr.,  p.  loi,  pi.  7,  f.  10,  ’86;  Pilsbry,  Man.,  ii,  p. 
424,  pi.  36,  f.  6,  7,  ’89;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  164, 
1889. 

Distribution. — Cape  York,  Australia,  type  locality.  Also 
Gulf  of  Mexico  west  of  Florida.  400-1400  fms. 

(Ancsstrobasis)  costulata  Watson,  Jour.  Linn.  Soc.  London,  14,  p. 
600,  ’89;  Kept.  Chall.  Gastr. , p.  103,  pi.  7,  f.  ii,  ’86;  Dali. 
Bull.,M.  C.  Z.,  18,  p.  384,  pi.  23,  f.  4,  4a,  ’89;  Pilsbry,  Man., 
II,  p.  426,  pi.  36,  f.  3,  ’89;  Dali,  Bull.  37,  U.  S.N.  M.,  p. 
164,  pi.  23,  f.  4,  4a,  ’89. 

Distribution. — Georgia  to  Culebra,  W.  I. 

costulata  var.  depressa  Dali, Bull.  M.  C.  Zool.  Harv.  Coll.,  18,  p- 
384,  ’89:  Pilsbry,  Man.,  ii  p.  428,  pi.  6,  f.  14,  15,  ’89;  Dali, 
Bull.  U.  S.  N.  M.,  p.  164,  pi.  23.  f.  4,  4a,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  Antillean. 
Genus  U IV!  BON  III  PA  Link 

bairds  Dali,  Bull.  Mus.  Comp.  Zool.,  Harv.  Coll.,  p.  359,  pi.  21, 
f.  6,  6a,  ’89;  Pilsbry,  Man.,  ii,  p.  457,  pi.  60,  f.  5,  6, 
1889. 


Distribution. — Yucatan  Strait,  640  fms.  Also  Florida  reefs, 
200  fms. 
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Genus  COCHLIOLEPIS  Stimpson 

parasitica  Stimpson,  Proc,  Bost.  Soc.  Nat.  Hist.,  6,  p,  308,  and 
fig.,  ’58;  Dali,  Bull.  M.  C.  Z.,  18,  p.  360,  ’89;  Bull. 37,  U. 
S.  N.  M.,  p.  162,  ’89;  Tr.  W.  I.  Sci.,  3,  p.  418,  ’92. 

Distribution. — Charleston  Harbor,  S.  Car.  to  Florida  Keys 
and  Tampa,  West  Florida.  At  Charleston  this  species  lives 
under  the  scales  of  a large  annelid.  Pliocene,  Caloosahatchie 
beds,  Fla.,  rare. 

striata  Stimpson,  MS.;  Dali,  Bull.  M.  C.  Z.,  18,  p.  360,  1889. 
Bull,  37,  U.  S.  N.  M.,  p.  162,  '89;  Tr.  Wagner  Inst. 
Sci.,  3,  p.  419,  pi.  23,  f.  16,  17,  ’92;  Jacot,  Jour.  Mitchell 
Soc.,  p.  138,  Feb.,  1921. 

Distribution. — Beaufort,  N.  Car.  (Jacot);  Egmont  Ke}% 
near  Tampa,  West  Fla.  (Colonel  Jewett).  Upper  Miocene 
of  North  Carolina. 

Genus  ADEORBIS  S.  V.  Wood 

adamsi  Fischer,  Journ.  de  Conch.,  p.  173,  pi.  10,  f.  ii,  1875; 
Dali,  Pr.  U.  S.  N.  M.,  6.  p.  335,  ’83;  Bush,  Tr.  Conn. 
Acad.  Sci.,  10,  p.  104,  1899-1900. 

Distribution. — Cited  by  Dr.  Dali  from  Cedar  Keys,  West 
Fla. 

Genus  VITRIf^ELLA  C.  B.  Adams 
mooreana  Vanatta,  Proc.  Acad.  Nat.  Sci.  Phila.,  55,  p.  758, 
1903. 

Distribution. — Crooked  Island,  Calhoun  Co.,  Fla. 

hemphilli  Vanatta,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  24,  pi.  2,  f. 
D 3,  1913- 

Distribution.  —Cedar  Keys,  Florida. 

interrupta  C.  B.  Adams,  Monograph  of  Vitrinella,  p.  6,  1850; 
Journ.  de  Conch.,  6,  p.  176,;  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
166,  1889;  Bush,  Tr.  Conn.  Acad.  Sci.,  10,  pp.  106,  107, 
’99-1900. 
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Distribution. — Tampa,  West  Fla,,  in  shallow  water,  to 
Jamaica. 

Genus  CIRCULUS  Jeffreys 

liratus  Verrill,  Tr.  Conn.  Acad.  Sci.,  5,  p.  529,  ’82,  {Omalaxis)] 
6,  p.  452,  ’85,  {Skenea)\  Bush,  op.  cit.,  6,  p.  464,  ’85;  Bull. 
M.  C.  Z.,  23,  p.  240,  pi.  I,  II,  12,  ’93;  Tr.  Conn.  Acad. 
Sci.,  10,  p.  125,  pi.  23,  f.  7,  i2-i2b,  ’99-1900. 

Adeorbis  supranitidiis  var.  orbignyi  Dali,  Bull.  M.  C.  Z.,  18,  p. 
278,  ’89;  (in  part);  Tr.  W.  I.  S.,  3,  p.  344,  ’92;  Johnson, 
Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  120,  1915;  Not  orbig7iyi 
Fischer,  Journ.  de  Conch., 6,  pp.  173,  286,  ’57. 

Distribution. — New  England  to  Hatteras  and  West  Florida. 
Lower  Miocene,  Chipola  beds.  West  Fla. 

Note. — The  true  Circulus  orbignyi  is  West  Indian  and 

very  minute,  only  i J2  mm.  in  diameter, while  liratus  is  2j^' 
mm.  in  diameter. 

trilix  Bush,  Rept.  U.  S.  Fish  Com.,  for  1883,  p.  584,  1885,  (as 
Skenea)]  Tr.  Conn.  Acad.  Sci.,  10,  p.  127,  pi.  22,  f.  6,  10, 
loa,  12,  a-g,  pi.  23,  f.  10,  15,  1899-1900. 

Adeorbis  supranitidus  Dali,  Bull.  M.  C.  Z.,  18,  p.  278,  ’89; 
Bull.  37,  U.  S.  N.  M.,  p.  150,  pi.  41,  f.  7,  7a,  ’89,  (in 
part).  supranitidus  Wood,  Cat.  1842,  Crag.  Moll.,  p. 

137,  pi.  15,  f.  5a-b,  1848. 

Distribution. — Massachussetts  to  Hatteras  and  to  Cedar 
Keys,  West  Fla.  15-25  fms.  Pleistocene,  Knapp’s  No.  2 
well,  Terrebonne  Parish,  La.,  at  1519-1632  feet. 

Genus  LSSSOSPIRA  Bush 

proxima  Tryon,  Manual  Conch.,  10,  p.  98,  pi.  33,  f.  4,  1888, 
{Cyclostrema)  ] Bush,  Tr.  Conn.  Acad.  Sci.,  10,  p.  130,  f.  4, 
pi  22,  f.  3,  1899-1900. 

rugulosum  V^rriW,  Tr.  Conn.  Acad. ,5,  p.  ^^y(^yclostreina) . 
Not  of  G.  O.  Sars,  1878. 
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affi^ie  Verrill,  Tr.  Conn.  Acad.,  6,  p.  199,  pi.  32,  f.  15,  ’84,  (as 
Cyclostrema) . Not  of  Jeffreys,  1883. 

trochoides  Dali,  Bull.  M.  C.  Z.,  18,  p.  393,  1889;  Dali, Bull.  37, 
U.  S.  N.  M.,  p.  166,  ’89,  Cyclostrema) . trochoides 

(Jeffreys)  Sars  which  is  a variety  of  petterseni  Friele. 

Distribution, — Lat.  41°  N.,  Lon.  65°  W.  to  Lat.  35°  N., 
Lon.  74°  W.  (Bush);  West  Florida  (Dali). 

Genus  CHORI  STELLA  Bush 

pomphofyx  Dali,  Bull.  M.  C.  Z.,  18,  p.  394,  pi  28,  f.  9,  ’89,  (as 
Cyclostrema)]  Bull.  37,  U.  S.  N.  M.,  p.  166,  pi.  28,  f.  9, 
’89;  Bush,  Tr.  Conn.  Acad.  Sci.,  10,  pp.  99,  140,  1899- 
1900. 

Distribution. — Blake  Station  2,  Gulf  of  Mexico,  tj^pe  locali- 
ty. Also  Fernandina,  Florida,  to  Cuba.  294-805  fms. 
Note. — This  species  is  referred  tentatively  to  Choristella  as 
Miss  Bush  suggested  that  it  might  prove  referable  to  this 
genus. 

Genus  EPlCYfJIA  Moerch 

multicarinata  Stimpson,  MS.,  Dali,  Bull.  M.  0.  Z.,  18,  pp.  273, 
392,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  166,  ’89,  (as  Vitrmella); 
Bush,  Tr.  Conn.  Acad.,  10,  p,  112,  ’99-1900. 

Distribution. — Hatteras  to  West  Florida.  Pliocene,  Caloosa- 
hatchie  beds,"  Fla.  Upper  Miocene,  Duplin  Co.,  N.  Car. 
Perhaps  identical  with  the  Architecto?iica  g-emma  of  Holmes 
listed  by  Hilgard  from  the  Lake  Borgne  borings.  La. 

Genus  ETHALIA  A.  Adams 

The  following  species  are  of  doubtful  generic  position.  They 
were  excluded  from  Ethalia  by  Pilsbry  (Man.  Conch.,  ii, 
p.  457)  when  he  restricted  that  genus  and  gave  Ethalia 
guamensis  Ouoy  and  Gaimard,  as  the  genotype.  Dr. 
Dali  has  referred  me  to  Miss  Bush’s  revision  (Trans.  Conn. 
Acad.  Sci.,  10,  p.  116,  ’89-1900).  Apparently  she  tentative- 
ly retains  these  three  species  in  Ethalia. 
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suppressa  Dali,  Bull.  Mns.  Comp.  Zool.,  18,  p.  362,  ’89;  Bull.  37, 
U.  S.  N.  M.,  p.  160,  ’89. 

Distribution. — Goodland  Point,  West  Florida.  Collected  by 
Plempliill. 

reclusa  Dali,  Bull.  Mus.  Comp.  Zool.,  18,  p.  361,  pi.  28,  f.  7,  8, 
’89;  Bull.  37,  U.  S.  N.  M.,  p.  160,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  North  Carolina 
coast,  12-65 

solida  Dali,  Bull.  M.  C.  Z.,  Harv.  Coll.,  18,  pi.  28,  f.  3,  5,  ’89; 
Bull.  37,  U.  vS.  N.  M.,  p.  160,  pi.  28,  f.  3,  5,  ’89. 

Distribution. — West  Florida  and  Cuba,  310  fms. 

Genus  TEB^OSTOf^^A  A.  Adams 

cryptospira  Verrill,  Trans.  Connecticut  Acad.  Sci.  and  Arts.  ,6,  p. 
241,  ’84;  (as  RoiW/a) ; Dali,  Bull.  37,  U.  S.  N.  M.,  p.  160, 
’89:  Bush,  Tr.  Conn.  Acad.  Sci.,  10,  p.  118,  f.  i,  2,  1899- 
1900;  Dali,  Tr.  Wagner  Inst.  Sci.,  3,  p.  414,  ’92. 

Distribution. — Hatteras  to  Florida.  Gulf  coast  at  Crooked 
Island,  Calhoun  Co.,  Fla.  30-150  fms.  Pleistocene  of 
North  Creek,  Fla.  Miss  Brush  regards  this  species  as  a true 
Teinosto7ua. 

Genus  ?^ER3TA  (Linnaeus)  Lamarck 

pelorcnta  Linnaeus,  Syst.  Nat.,  10,  p.  778,  1758;  Reeve,  Conch. 
Icon.,  9,  pi.  2,  f.  8,  8b,  1855;  Tryon,  Man.,  10,  p.  24,  pi. 
4>  75'77>  1888;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  166,  1889: 

Dali  and  Simpson,  Bull.  U.  S.  Ph.sh.  Com.,  i,  p.  445, 
1901 . 

Distribution. — Florida,  vSt.  Vincent  and  Texas  region  of  the 
Gulf  of  Mexico. 

tessellata  Gmelin,  Syst.  Nat.,  p.  3685,  1792;  Reeve,  Conch, 
Icon.,  9,  pi.  9,  f.  43,  43a,  1855;  Tryon,  Man.,  10,  p.  24,  pi. 
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4,  f.  71,  ’88;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  166,  ’89;  Dali, 
and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  446,  1901, 

Distribution. — East  Florida  to  Colon.  Gulf  coast.  West 
Florida  and  Texas,  shallow  water. 

versicolor  Eamarck,  Anim.  s.  Vert.,  6,  pt.  2,  p.  193,  1822;  Reeve, 
Conch.  Icon.,  9,  pi.  12,  f.  56,  a-d,  1855;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  166,  ’89;  Dali  and  Simpson,  Bull.  U.  S. 
Fish  Com.,  i,  p.  446,  1901. 

Distribution. — Florida  Keys  and  West  Florida  to  Colon,  the 
Antilles  and  Bermuda. 

Genus  NERim^A  Lamarck 

recitvaia  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  2,  p.  257,  1822,  (as 
T/ieodoxus)]  Reeve,  Conch.  Iron.,  f.  34  a-b,  ’55;  Dali,  Pr. 
U.  S.  N.  M.,  8,  p.  259,  pi.  17,  f.  8,  ’85;Tryon,  Man.,  10,  p. 
39,  pi.  12,  f.  25-27,  ’88;  Single}^  Fourth  Ann.  Rept.  Texas 
Geol.  Surv.,  p.  342,  1892;  Mitchell,  List.  Texas  Shells, 
p.  7. 

Distribution. — St.  Augustine  to  Martinique.  Gulf  coast: 
Mouth  of  Manatee  River,  Tampa,  Cedar  Keys  and  St. Mark’s, 
Fla.,  Point  au  Fer  and  Chandeleurs,  La.;  Port  Lavaca  and 
Rockport,  Tex.  Pleistocene,  Knapp’s  No.  3 well,  Terre- 
bonne Parish,  La.  from  1-700  feet. 

Note. — The  variety  palmac  Dali  is  found  at  Palma  Sola, 
Texas. 

virginea  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  778,  1758,  {2.^  Nerita)\ 
Reeve,  Conch,  Icon.,  9,  pi.  21,  f.  92,  a-d,  1855;  Dali,  Pr. 
U.  S N.  M.,  8,  p.  259,  ’85;  Tryon,  Man.,  10,  p.  39,  pi.  12, 
31-35.  37-43;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  168,  1889; 
Singley,  Fourth  Ann,  Rept.  Geol.  Surv.  Texas,  p.  342, 
1892. 

Distribution. — Florida  to  Brazil.  Gulf  coast:  Various  local- 
ities of  West  Florida;  Corpus  Christi  and  Rockport,  Tex. 
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pupa  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  378,  i758;Tryon,  Man.,  10, 
p.  42,  pi.  14,  f.  72,  73,  ’88;  Dali,  Bull.  37,  U.  S.  N.  M.,  p. 
168,  ’89. 

Distribution. — Charlotte  Harbor,  West  Florida  to  Jamaica. 
Shallow  water. 

viridis  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  778,  1758;  Tryon,  Man., 
10,  p.  54,  pi.  18,  f.  88,  1888;  Dali,  Bull.  37.  U.  S.  N.  M., 
p.  168.  ’89. 

Distribution. — Florida  Keys  to  Barbados,  W.  I.  Also  Texas 
region  of  the  Gulf  of  Mexico. 

showalteri  Lea,  Pr.  Acad.  Nat.  Sci.  Phila.,  p.  55,  1861;  Tr}'On, 
Man.,  10,  p.  53,  pi.  17,  f.  8i,  82,  ’88;  Dali,  Bull.  37,  U.  S. 
N.  M.,  p.  168,  ’89. 

Distribution. — Alabama  and  West  Florida,  Fluviatile. 
sparsilineata  Dali,  Proc,  U.  S.  N.  M.,  46,  p.  236,  1914. 

Neriiina,  sp.  indet.,  Aldrich,  Nautilus,  24,  pt.  ii,  p.  131, 
No.  7,  1911:  26,  pi.  I,  f.  3,  4,  1912. 

Distribution. — Upper  Miocene  or  Pliocene.  Well  near  Al- 
exandria, La.,  at  49  feet;  Pine  Prairie  La.,  well  at  1540  ft. 
and  well  Yt,  mile  S.  E.  of  Pine  Praire  depot,  in  dump.  Also 
Satilla  River,  Ga.,  and  Burkeville,  Texas.  One  of  the  most 
widespread  and  characteristic  species  of  the  brackish  water 
formation,  extending  from  Georgia  through  Louisiana  to 
Texas. 

Genus  PLEUROTOIVSARIA  Sowerby 

(Petrotrochus)  quoyana  Fischer  and  Bernardi,  Journ.  de  Conch., 
5,  p.  165,  pi.  5,  f.  1-3,  1856;  Dali,  Bull.  M.  C.  Z.,  9,  p.  78, 
’81;  Crosse,  Journ.  de  Conch.,  22,  p.  14,  ’82;  Dali,  Bull. 
M.  C.  Z.,  18,  p.  397,  pi.  29,  f.  I,  pi.  31, f.  I,  ib,  ic,  pi.  37,  f. 
5,  ’89;  Bull.  37,  U.  S.  N.  M.,  p.  168  same  pis.  and  figs., 
1889. 

Distribution. — Yucatan,  near  Arrow.smith  Bank,  at  130  fms. 
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Also  off  Barbados,  73  fms.,  and  Marie- Galante  Island,  near 
Guadeloupe. 

Genus  FISSURELLA  Bruguiere 

(Cremicles)  barbadensis  Gmelin,  S3"st.  Nat.,  p.  3729,  1792,  (as 
Patella)',  Dali,  Bull.  37,  U.S.  N.  M..  p.  170,  ’89;  Pilsbry, 
Man.,  12,  p.  164.  pi.  37,  f.  40-49,  ’90;  Dali  and  Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  448,  1901. 

Genus  LUGAP5NA  Gray 

suffusa  Reeve,  Conch,  Icon.,  in  errata,  1851,  (as  ) ; Dali, 

Trans,  Wagner  Inst.  Sci.,  3,  p.  424,  pi.  23,  f.  22,  ’92. 

hondurasensis  Reeve,  Conch.  Icon.,  f.  70,  1851. 

cayicellata  Sowerb}^  in  part,  Thesaurus  Conch.,  p.  200,  pi.  8, 
(243)  f.  1S7  only,  ’62;  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  170, 
’89;  Pilsbry,  Man.,  12,  p.  200,  pi.  63,  f.  1-3,  pi.  37,  f.  58, 
’90;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  449, 
1901. 

Distribution. — Marco,  West  Florida  to  Vera  Cruz,  Mexico. 
Also  Antilles  and  South  America  to  the  Island  of  Fernando 
Noronha,  Brazil. 

Note. — As  there  has  been  some  question  whether  the  name 
suffusa  Reeve  or  canccllata  Sowerby  should  be  applied  to 
this  species.  Dr.  Dali’s  opinion  was  asked.  He  replied,  June, 
1921,  “I  find  nothing  to  change  in  the  synonymy  of  L. 
suffusa  as  given  in  the  Wagner  memoir.” 

adspersa  Philippi,  Abbild.  u.  Beschr.,  2,  p.  34,  pi.  i,  f.  3,  1845; 

Fissurella)',  Pilsbry,  Man.,  12,  p.  199,  pi.  62,  f.  6,  7, 
’90;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  449, 
1901. 

fasciata  Pfeiffer.  Pissw'ellidea  fasciata  (Pfeiffer)  Dali,  Bull. 
U.  S.  N.  M.,  p.  172,  ’89. 

Distribution. — West  Florida  region  of  the  Gulf  of  Mexico  to 
Cuba  and  St.  Croix,  W.  I. 
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Genus  FISSURiDEA  Swainson 

alternata  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  2.  p.  281,  1822,  (as 
Fissurella) ) Pilsbry,  Man.,  12,  p.  21 1;  pi.  37,  f.  50-53,  pi.  61, 
f.  24,  25,  ’90;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i, 
p.  450,  1901. 

Distribution. — Chesapeake  Bay  through  the  Antilles  to 
Trinidad  Isl.  and  Fernando  Noronha,  Brazil.  Gulf  coast: 
Cedar  Keys,  Fla.;  Galveston,  Corpus  Christi,  Texas;  Vera 
Cruz  and  Progreso,  Mexico.  Also  south  of  Nicaragua.  1-50 
fms.  Pliocene  of  South  Carolina. 

cayenensis  Tamarck,  Anim.  s.  Vert.,  6,  pt.  2,  p.  12,  1822;  Reeve, 
Conch.  Icon.,  f.  ’82;  Dali,  Bull,  37,  U.  S.  N.  M.,  p.  170, 
’89;  Pilsbry,  Man.,  12,  p.  212,  pi.  37,  f.  above  60,  1890. 

Distribution. — Cedar  Keys,  Fla.  to  St.  Lucia,  W.  I.  Placed 
by  Pilsbry  in  synonymy  of  alternata,  but  is  more  elongated 
and  with  straighter  sides  than  that  species.  Perhaps  to  be 
classed  as  a variety. 

Genus  PUWCTURELLA  Lowe 

trifolium  Dali,  Bull.  M.  C.  Z.,  9,  p.  76,  ’81;  18,  p.  403,  pi.  26,  f. 
8,  8b,  ’89;  Bull.  37,  U.  S.  M.  N.,  p.  168,  pi.  26,  f.  8,  8b, 
1889. 

Distribution. — Yucatan  Strait,  640  fms. 

watsoni  Dali,  Bull.  M.  C.  Z.,  18,  p.  403,  ’89;  Bull.  37,  U.  S. 
N.  M.,  p.  168,  ’89. 

Distribution. — Off  Yucatan,  at  200  fms.  Also  off  Cuba  and 
Barbados. 

circularis  Dali,  Bull,  M.  0.  Z.,  9,  p.  75,  ’81;  18,  p.  403,  pi.  26, 
f.  7,  7b,  ’89;  Bull.  37,  M.  S.  N.  M.,  p.  168,  pi.  26,  f.  7, 
7b,  ’89. 

Distribution. — Florida  Strait  and  the  West  Indies. 
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(Fissurisepta)  triangulata  Dali,  Bull.  M.  C.  Z.,  18,  p.  404,  ’89; 
Bull.  U.  S.  N.  M.,  p.  170,  ’89. 

rostrata  Watson,  Chall.Gastr.,  p.  48,  pi,  4,  f.  10,  ’85.  Not  of 
Seguenza. 

Distribution. — Yucatan  coast,  200  fms.  Also  off  Fernan- 
dina,  Fla.,  and  Culebra  Isl.,  W.  I. 

(Cranopsis)  asturiana  Fischer,  Journ.  de  Conch.,  30,  p,  51,  1882, 
(asRimula);  Watson,  Chall.  Gastr.,  p.  45,  pi.  4,  f.  4,  ’85; 
Dali,  Bull.  M.  C.  Z.,  18,  p.  404,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Havana, 
Martinique,  and  Cape  Florida,  and  in  the  Gulf  of  Gascony 
at  2018  fms. 

Genu  EMARG INULA  Lamarck 

(Rimula)  frenulata  Dali,  Bull.  M.  C.  Z.,  18,  p.  406,  pi.  28,  f.  4, 
’89;  Bull.  37,  U.  S.  N.  M.,  p.  £70,  pi.  28,  f.  4,  ’89. 

Distribution. — West  Florida,  Florida  Keys  and  Hatteras,  6- 
52  fms. 

(Emarginula)  compressa  Cantraine,  Bull.  Acad.  Roy.  Bruxelles, 
9,  p.  2.  1835;  Jeffreys,  Pr.  Zool.  Soc.,  p.  679,  ’83;Dall,Bull. 
M.  C.  Z.,  18,  p.  404,  ’89. 

Distribution. — Yucatan  Strait,  640  fms.  Also  off  Havana, 
Barbados,  and  coast  of  Portugal.  Tertiary  of  Sicily. 
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CLASS  AMPHINEURA 
ORDER  POLYPLACOPHORA 
Genus  LEPIDOPLEURUS  Risso 

pergranatus  Dali,  Bull.  M.  C.  Z.,  18,  p.  414,  ’89,  (as  Leptochi- 
ton))  Bull.  37,  U.  S.  N.  M.,  p.  172,  ’89;  Dali  and  Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  451,  pi.  58,  f.  i,  a-c,  1901. 

Distribution. — Gulf  of  Mexico,  western  Florida  region, 
Porto  Rico  and  Dominica,  1 14-1181  fms. 

Genus  CHAETOPLEURA  Shuttleworth 

apiculata  Say,  Amer.  Conch.,  app.,  pt.  7,  1830,  (as  Chiton')\ 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  172,  pi.  51,  f.  10,  1889; 
Pilsbry,  Man.,  14,  p.  35,  pi.  13,  f.  75-79,  1892;  Johnson, 
Occ.  Pa.  Bost.  Soc.  N.  H.,  7,  p.  8,  1915. 

Distribution. — Massachussetts  to  Haiti,  Gulf  coast,  various 
localities  of  northwestern  Florida  and  Chandeleurs,  La.  0-30 
fms. 

Genus  ISCHNOCHITON  Gray 

limaciformis  Sowerby,  Proc.  Zool.  Soc.,  p.  26,  ’32,  (as  Chitoii)\ 
Dali,  Bull.  M.  C.  Z.,  18,  p.  415,  ’89;  Pilsbry,  Man.,  14,  p. 
57,  pi.  16,  f.  9-16,  ’92;  Dali  and  Simpson,  Bull.  U.  S.  Fish 
Com.,  I,  p.  452,  1901. 

Distribution. — Gulf  of  Mexico,  southeastern  part,  Lat.  24° 
N.,  Lon.  83°  W.,  at  37  fms.  Also  Key  West  and  the  An- 
tilles, Central  America  and  Peru.  Under  stones  at  low 
water. 

purpurascens  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.,  p.  9, 
1845,  (as  Chiton)]  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  172,  ’89; 
Pilsbry,  Man.,  14,  p.  58,  pi.  17,  f.  23,  24,  1892;  Dali  and 
Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  452,  1901. 

Distribution. — Texas  region  of  the  Gulf  of  Mexico,  Florida 
Keys.  Jamaica  and  Porto  Rico. 
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papillosus  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.,  p.  9,  1845; 
Dali,  Bull.  37,  U.  S.  N.  M.,  p.  172,  ’89;  Pilsbry,  Man.,  14, 
p.  1 14,  pi.  21,  f,  40,  41,  1892;  Dali  and  Simpson,  Bull.  U.  S. 
Fish  Com.,  i,  p.  453,  1901. 

Distribution. — Tampa,  West  Florida,  to  St.  Thomas, 

W.  I. 

Genus  CHITON  Linnaeus 

tuberculatus  Linnaeus,  Syst.  Nat.,  ed.  X,  p.  667,  1758;  Pilsbry, 
Man.,  14,  p.  153,  pi.  33,  f.  58-60,  1892;  Dali  and  Simpson, 
Bull.  U.  S.  Fish  Com.,  i,  p.  453,  1901. 

Distribution. — Texas  and  Florida  to  Trinidad  and  Ber- 
muda. 

marmoratus  Gmelin,  Syst.  Nat.,  p.  3205,  1792;  Dali,  Bull.  37, 
U.  S.  N.  M.,  p.  172,  ’89;  Pilsbry,  Man.,  14,  p.  158,  pi.  34, 
f.  72-76,  1892;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i, 
p.  454,  1901. 

Distribution. — Texas,  and  the  Antilles  to  Barbados.  South 
to  Cartagena,  Colombia. 

Genus  ACANTHOPLEURA  Guilding 

granulata  Gmelin,  Syst.  Nat.,  p,  3205,  1792,  (as  Pilsbry, 

Man.,  14,  p.  227,  pi.  50,  1892;  Dali  and  Simpson,  Bull.  U. 
S.  Fish  Com.,  i,  p.  454,  1901. 

picea  Gmelin,  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  174,  ’89. 

Distribution. — Charlotte  Harbor,  West  Fla.,  to  Trinidad, 
Bermuda  and  Bahamas. 

Genus  ACANTHOCH  ITES  Risso 

spiculosus  Reeve,  Conch.  Icon.,  pi.  9,  f.  47,  1847;  Dali,  Full.  37, 
U.  S.  N.  M.,  p.  174,  ’89;  Pilsbry,  Man.,  15,  p.  22,  pi.  13, 
f.  60-62,  1893;  Dali  and  Simpson,  Bull.  U.  S.  Fish  Com., 
I-  P-  455,  1901. 
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Distribution. — Cedar  Keys,  West  Florida,  to  Barbados. 

pygmaeus  Pilsbr}-,  Tryon’s  Manual  Conchology,  15,  p.  23,  pi  13, 
f-  58. 59, 1893. 

Distribution. — Cedar  Keys  and  Key  West,  Fla. 


* 
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CLASS  CEPHALOPODA 
ORDER  DIBRANCHIATA 
Genus  ARGOMAUTA  Linnaeus 

argo  var.  americana  Dali,  Bull.  37,  U.  S.  N.  M.,  pp,  174,  200, 
pi.  43,  f.  I a-b,  pi.  64,  f.  142b,  pi.  67,  f.  1-3,  1889;  Johnson, 
Occ.  Pa.  Bost.  Soc.  Nat.  Hist.,  7,  p.  223,  1915. 

Distribution. — Massachussetts  north  to  43°  N.  Lat.,  and 
south  to  the  Antilles  and  doubtfully  to  Brazil.  Gulf  of 
Mexico,  West  Florida  region. 

Note. — The  typical  Argojiauta  argo  Linnaeus,  Syst.  Nat., 
ed.  X,  p.  708,  1758,  is  Mediterannean.  It  has  two  or  three 
times  as  many  radial  folds  and  carinal  nodules  as  the  yarie- 
t}"  americajia. 

Genus  SPIRULA  Lamarck 

australis  Lamarck,  Anim.  s.  Vert.  7,  p.  600,  1822;  Encycl.  Me'th., 
pi.  465,  f.  5,  a,b;  Dali,  Science,  n.  s.,  3,  pp.  243-245,  1896; 
Dali  and  Simpson,  Bull.  U.  S.  Fish  Com.,  i,  p.  359,  pi.  56, 
f.  4,  1901. 

spirilla,  Linnaeus,  in  part. 

peroni  (Lamarck)  Dali,  Bull.  37,  U.  S.  N.  M.,  p.  174,  pi. 
68,  f.  4,  ’89. 

Distribution. — Pelagic.  West  Indies  and  the  Gulf  of  Mex- 
ico, shells  being  washed  ashore  along  West  Florida  coast 
and  at  Cameron,  La..  Galyeston  and  Corpus  Christi,  Texas. 
A specimen  with  all  the  soft  parts  was  also  taken  from  the 
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month  of  a fish  trawled  by  the  Albatross  between  the  Mis- 
sissippi delta  and  Cedar  Keys,  at  324  fms.  The  Spirula  had 
just  been  seized  alive  by  the  fish  and  the  soft  parts,  pre- 
viously imperfectly  known,  were  complete.  See  Science, 
1896. 

There  are  several  forms  of  Spirida.  S.  spirilla  of 
Linnceus  was  a composite,  according  to  Dr.  Dali,  and  since 
the  species  cannot  be  differentiated  by  the  shells  alone  no 
one  can  tell  exactly  which  species  Linnaeus  had  although  he 
gave  America  as  the  habitat.  Huxley  and  Pelseneer  (Chal- 
lenger Rept.)  fixed  the  name  australis  Lamarck  on  the  An- 
tillean species. 

Note. — Argonauta  and  Spirula  are  the  only  shell-bearing 
Cephalopods  reported  from  the  Gulf  of  Mexico.  Of  other 
forms,  the  Brazilian,  Loligo  brevis  Blainville  is  cited  from 
Cameron  and  elsewhere  on  the  Louisiana  coast,  and  A. 
Jicmiptera  Howell  from  Florida  and  the  Gulf  of  Mexico. 
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Preliminary  R e m arks 

Tlie  fossil  collections  and  field  information,  on  which  this 
monograph  is  based,  resulted  from  over  two  years  of  field  work 
by  the  writer  in  Panama  and  Costa  Rica.  The  v/riter’s  thanks 
are  due  to  the  Costa  Rica  Oil  Corporation  for  permission  to  pub- 
lish; and  he  is  most  grateful  for  assistance,  and  encouragement 
received  in  the  course  of  this  work  from  Drs.  A.  C.  Veatch  and 
D.  F.  MacDonald  of  the  Sinclair  Exploration  Compan}^  to  the 
Officials  of  the  National  Museum  of  Costa  Rica  and  Professor 
J.  Fidel  Tristan  of  San  Jose'. 

The  collections  were  studied  in  the  Paleontogic  Laboratory 
of  Cornell  University,  the  facilities  of  which,  Professor  G.  D. 
Harris,  mo.st  generously  placed  at  my  disposal. 

Cornell  University, 

January,  1922.  A.  A.  OLvSvSOn 
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General  Stratigraphy  of  Northern  Costa  Rica 

The  northern  or  Atlantic  slope  of  Costa  Rica,  the  so-called 
“Tierra  Caliente”  is  largely  composed  of  Tertiary  sedimentary 
rocks,  which  except  for  some  folding,  dip  awa}^  from  the  slopes 
of  the  Cordillera  Central  towards  the  sea.  To  the  east,  this 
sedimentary  belt  may  be  traced  into  the  Province  of  Bocas  del 
Toro  of  western  Panama,  where  its  upper  and  liighl}"  fossilifer- 
ous  beds  are  well  developed  and  exposed  on  the  islands  of  the 
Chiriqui  Lagoon.  This  Tertiar}^  sedimentary  belt  ends  some  35 
to  40  miles  east  of  the  city  of  Bocas  del  Toro.  The  Miocene 
sedimentary  rocks  of  Batun  and  of  the  northern  Canal  Zone 
form  a small  independent  unit,  which  begins  about  30  miles 
west  of  Colon  and  ends  close  to  the  eastern  limits  of  the  Canal 
Zone. 

In  a general  way,  the  stratigraphic  succession  in  northern 
Costa  Rica  is  as  follows: 

Pleistocene  Slightly  elevated  coastal  swamps,  with  deposits  of  cross-bedded 
sands,  clay-marls  etc. 

Pliocene  Certain  reef-limestones  composed  of  coral  and  liydrozoa  re- 
mains; also  marls,  blue  lignitiferous  clays,  blue  coarse  sand- 
stones, and  a predominating  hard  conglomerate,  composed  of 
large  boulders  of  igneous  rocks  (the  so-called  boulder-clays  of 
several  writers  on  Costa  Rican  Geology). 

Miocene  Gatun  Stage  or  Formation.  Coral-reef  limestones,  (near 

the  coast),  marls,  more  generally  a blue  or  blue-black  sand- 
stone, dark  colored  shales,  sandy  and  impure  limestones,  ligni- 
tes and  conglomerates.  Generally  very  fossiliferous. 

The  Uscari  Stage  or  Formation.  Usually  dark-colored  shales 
but  with  some  sandstones,  limestones  and  conglomerates.  The 
smaller  types  of  foraminfera  are  usually  quite  abundant,  and 
are  associated  with  fish-scales,  and  small  echinoid  spines,  with 
mollusks  generally  rare. 

Giigocene  Sandstones,  shales  and  a complex  of  hard,  often  semicrystal- 
line limestones  which  pass  through  all  possible  gradations  to 
coarse  arkosic  sandstones.  The  most  abundant  and  characteris- 
tic fossils  are  the  Orbitoidal  foraminifera  {Lepidocyclifia).  The 
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age  of  these  beds  probably  ranges  from  Lower  to  Upper 
Oligocene. 

The  Costa  Rican  Miocene 

An  important  part  of  the  stratigraphic  succession  of  north- 
ern Costa  Rica  is  composed  of  rocks  of  Miocene  age,  whose 
thickness  varies  according  to  locality  and  completeness  of  sec- 
tion, from  a few  hundred  to  several  thousands  of  feet.  Thet^  are 
divisible  into  tvv^o  stages  or  formations  by  an  unconformity  or 
disconformit}"  of  greater  or  less  degree.  In  their  natural  order 
of  sequence,  these  divisions  of  the  Costa  Rican  Miocene  are: 

Gatun  Stage  or  Formation:  Middle  and  Upper  Miocene 

Uscari  Stage  or  Formation:  Lower  Miocene 

The  Uscari  Stage 

The  Uscari  stage  or  formation  derives  its  name  from  Uscari 
creek  in  the  Talamanca  valley  of  eastern  Costa  Rica.  It  con- 
sists principally  of  soft,  dark-colored  shales  and  because  of  their 
slight  resistance  to  denundation,  their  outcrop  frequentl}^  forms 
wide  valleys  and  interior  basins.  These  shales  were  deposited  in 
quiet  and  moderately  deep  water,  and  their  fauna  is  largely 
composed  of  the  smaller  types  of  foraminifera,  such  as  Globig- 
erina,  Textularia^  Lage7ia^  Nodosaria  and  Miliola^  but  the 
large  Orbitoidal  Lepidocyclhice , abundant  in  the  underlying  Oli- 
gocene, are  absent.  Mollusks  are  very  uncommon  in  this  forma- 
tion. The  small  fauna  described  by  Gabb  from  Sapote,  Costa 
Rica,  belongs  to  the  lower  part  of  the  Uscari  formation. 

The  Gatun  Stage 

The  upper  division  of  the  Costa  Rican  Miocene  is  equivalent 
in  part  to  the  Gatun  formation  of  the  Canal  Zone.  The  typical 
Gatun,  so  named  from  its  well-known  exposures  at  Gatun  and  in 
which  a part  of  the  Panama  Canal  and  the  locks  at  Gatun  were 
excavated,  lies  in  an  independent  sedimentary  basin  across  the 
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northern  end  of  the  Canal  Zone  and  in  the  adjacent  parts  of 
the  Province  of  Colon.  There  the  Gatun  formation  consists 
of  blue  sandstones,  dark-colored  shales,  fuller’s  earth  beds  etc., 
generall}^  less  than  500  feet  thick.  Many  of  its  beds  are  very 
fossiliferous.  The  mollusks  of  the  Gatun  stage  of  Panama  have 
been  studied  by  Dali,  Toula,  Brown,  Pilsbry  and  Cossmann. 

In  Costa  Rica,  the  Gatun  is  very  much  thicker  than  in 
the  Canal  Zone  and  represents  a longer  depositional  period. 
Paleontologically,  the  Gatun  of  the  Canal  Zone,  seems  to  repre- 
sent only  the  lower  part  of  the  formation  as  developed  in  Costa 
Rica.  It  is  largely  of  sandy  character,  more  resistant  to  denu- 
dation than  the  Uscari  shales  and  gives  rise  to  a more  rugged 
and  hilly  topography.  Although  typically  sandy,  it  also  contains 
locally  shales,  lignites,  conglomerates  and  coralline  limestones. 
In  some  localities  the  limy  members  are  of  major  importance. 
The  formation  is  characterized  by  marked  lateral  variation  in 
which  respect  it  differs  strongly  from  the  much  more  uniform 
shales  of  the  Uscari  stage.  This  feature  of  lateral  variation 
gives  rise  to  two  important  phases:  that  of  the  more  typical 
Gatun,  in  which  the  beds  are  largely  sandy  in  character,  with 
some  iignitic  and  coarsely  conglomeritic  members,  and  carr3ung 
the  usual  near  shore  Gatun  fauna;  and  the  coralline  phase,  in 
which  the  beds  are  more  marine,  with  coralline  limestone  and 
richly  fossiliferous  marls  perdominatiug,  and  with  no  Iignitic 
beds. 

Along  the  inner  margin  of  the  Miocene  belt,  the  Gatun  be- 
longs to  the  first  and  more  typical  phase;  while  the  coralline 
type  is  more  common  along  the  coastal  zone,  as  at  Port  Limon 
and  Bocas  del  Toro.  Coralline  rocks  ma}^  occur  at  any  horizon 
in  the  Gatun  succession  or  it  may  locally  be  composed  of  mas- 
sive coral-reef  limestones.  Such  is  the  case  in  the  Limon  Penin- 
sula, and  such  coralline  limestones,  by  most  observers,  have  been 
regarded  as  of  Pliocene  or  even  of  more  recent  age.  At  Limon, 
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this  confusion  has  partly  arisen  from  the  fact  that  these  Mio- 
cene limestones  are  overlain  by  the  second  series,  of  Pliocene 
aj^e,  which  partly  yielded  the  large  fauna  described  by  Gabb, 
published  shortly  after  his  death  in  1881.  Dali  later  contribut- 
ed to  the  discussion  of  this  fauna.  The  truly  Miocene  limestones 
of  Limon  may  be  seen  in  good  exposures  along  the  sea-front 
west  of  the  city.  There  they  are  massive  in  character,  hard  and 
recrystallized  to  the  extent  that  all  traces  of  organic  remains 
have  usually  been  obliterated  or  rendered  uncertain  of  determin- 
ation. However,  some  sandy  or  marly  beds  are  occasional!}^ 
found  intercalated  in  these  coralline  limestones,  and  from  these* 
layers  we  have  collected  a large  fauna  of  unquestionable  Mio- 
cene affinities,  correlating  closely  in  age  with  the  Bowden  beds 
of  Jamaica. 

The  fauna  of  the  Costa  Rican  Gatun  is  largely  molluscan. 
The  following  paleontological  study  records  334  species.  Future 
collecting  will  doubtless  greatly  add  to  this  list,  as  several  species 
common  it  the  Canal  Zone,  still  remains  undiscovered  in  Costa 
Rica.  The  smaller  types  of  foraminifera  abound  in  the  more 
shaly  phases  of  the  formation,  as  well  as  several  species  of  echin- 
oids,  belonging  to  the  genera  Clypeaster  and  Encope.  Corals  of 
.simple  and  compound  t}^pes  occur  principally  in  the  coralline 
phase. 

The  Uscari  - Gatun  Unconformity 

At  the  close  of  Uscari  time  the  Miocene  sea  was  with- 
draw from  the  greater  part  of  Costa  Rica,  but  during  the 
Gatun,  it  returned.  These  conditions  are  indicated  by  a 
stratigraphic  break  betw^een  the  two  stages,  a complete  change  in 
their  lithologic  composition,  the  occurrence  of  Gatun  beds  in 
areas  which  had  received  no  deposition  during  Uscari  times  and 
a change  in  their  respective  faunas.  Although  the  full  strati- 
graphic details  of  this  important  subject  cannot  be  presented  at 
the  present  time,  attention  is  called  to  it,  as  the  out.standing  fea- 
ture of  the  Miocene  stratigraphy  of  Panama  and  Costa  Rica;  and 
because  of  its  bearing  on  correlation. 
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In  n:any  parts  of  northern  Costa  Rica,  the  Gatnn  stage 
carries  at  its  base  a thick  and  persistent  conglomerate,  formed  of 
coarse  cobbles  of  igneous  rocks,  or  of  finer  pebbles  with  alternat- 
ing layers  of  sandstone.  This  conglomerate  generally  rests  dis- 
conformably  on  the  Uscari,  but  in  some  ca.ses  is  unconformable 
on  these  or  older  rocks.  This  basal  conglomerate  is  generally 
firmh"  cemented  and  becau.se  of  its  superior  hardness,  ma}"  be- 
come an  important  ridge  former.  It  marks  the  site  of  high 
water-falls  along  man\'  streams.  Fossils  of  common  Gatun 
types  are  abundant  at  man^c  localities  in  this  basal  conglome- 
rate. 

Gatun  rocks  are  frequently  found  in  areas  which  contain  no 
Uscari  beds.  In  such  cases,  the  Gatun  is  found  resting,  with 
strong  unconformity,  on  older  rocks.  This  condition  is  seen  in 
the  Canal  Zone  and  along  the  borders  of  the  sedimentary  belt  of 
the  western  Panama.  It  indicates,  either  a complete  erosion  of 
the  Uscari  shales  during  the  Uscari- Gatun  interval  or,  what  is 
more  likely,  a greater  transgression  of  the  Gatun  sea.  This 
uncomformable  relation  of  the  Gatun  upon  older  sedimentary 
beds  may  be  seen  in  the  Chagres  Spillway  in  the  Canal  Zone, 
where  the  underlying  rocks  are  sandstones,  probabl}^  equivalent 
to  the  Mt.  Lirio  of  Lovrer  Oligocene  age.  In  the  Chiriqui  La- 
goon country,  of  western  Panama,  the  base  of  the  Gatun  is 
frequentl}'  a coral-reef  limestone,  which  rests  directly  upon  the 
older  and  more  di.sturbed  rocks. 

^ ^ 

The  present  systematic  stud}"  enumerates  334  species  of 
molluska  of  which  the  majority  belong  to  the  Gatun  stage.  A 
few  of  these  species  have  not  been  found  in  Costa  Rica  or  west- 
ern Panama,  but  are  common  in  the  Canal  Zone,  and  are  includ- 
ed here  for  the  sake  of  comparison  with  Costa  Rican  species. 
To  these  we  may  add  the  18  species  described  by  Gabb  from 
Sapote,  Costa  Rica,  but  not  included  in  our  collections  and  the 
following  species  listed  below  from  the  Canal  Zone.  This  brings 
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the  total  known  Miocene  fauna  of  Panama  and  Costa  Rica  to 
396  species. 

VolvulelLa  7nicrairacta  Brown  and  Pilsbry 
Ringicula  hypograpta  Brown  and  Pilsbry 

Conus  haytensis  Sowerby  Corbula  gaiunensis  Toula 

Conus  domingensis  Sowerb}'’  Co7'bula  sphenis  Dali 

Cru7is  co7isob7'inus  Sowerby  Corbula  sericea  Dali 

Co7ius  cE77iulator  Brown  and  Pilsbry 
Di'illia  va7ihigeni  Brown  and  Pilsbry 

Drillia  gaiunensis  Toula  Solecurtus  strigillatus  Linne 

Drillia  fusinus  Browm  and  Pilsbry 
Drillia  Zooki  Brown  and  Pilsbry 
D7nllia  enneacy7na  Brown  and  Pilsbry 

Cythara  hcptagona  Gabb  ; 

Margmella  gatune7isis  Brown  and  Pilsbry 

A7iachis  fug  ax  Brown  and  Pilsbry 

Murex  poly7ie7naticus  Brown  and  Pilsbry 

Murex  gatimsis  Brown  and  Pilsbry 

Typhis  Gabbi  Brown  and  Pilsbry 

Malea  camura  Guppy 

Cyprea  He7iekmi  Sowerb>^,  var. 

Bitthun  7iugatoriu7n  Brown  and  Pilsbry 
Natica  bolus  Brown  and  Pilsbry 
Natica  canalizoyialis  Brown  and  Pilsbry 
Sigaretus  galu7ie7isis  Toula 

Sigaretus  {Eunaticmai)  Gabbi  Brown  and  Pilsbry 

Cheilea  pri7iceto7iia  Brown  and  Pilsbry 

Nucula  (Acila)  isthynica  Brown  and  Pilsbry 

Pecten  effosus  Brown  and  Pilsbry 

Pecten  operculariforynis  Toula 

Pecten  reliquus  Brown  and  Pilsbry 

Ayyiusium  Toulce  Prowui  and  Pilsbry 

Ostrea  gatuyiensis  Brown  and  Pilsbry 

Cardiuyyi  duruyyi  Brown  and  Pilsbry 

Cardiuyyi  gatuneyisis  Dali 

Tellina  cequiteriyiinata  Brown  and  Pilsbry 
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Chionc  teguhmi  Brown  and  Pilsbr}'’ 

Pitaria  cor  a Brown  and  Pilsbry 
Dos27iia  delicatissima  Brovv^n  and  Pilsbry 
Petricola  millestriata  Brown  and  Idlsbry 
Cyclinclla  gaiimensis  Dali 
Thracia  gatunensis  Toula 

The  Uscari  fauna  is  still  poorly  known,  but  it  includes  sev- 
eral very  distinctive  species  of  which  the  following  are  most 
important: 

Amusinm  l.yonii  Gabb 

Area  daric7isis  Brown  and  Pilsbry  also  Lower  Gatun 
Clcjnentia  darie7ia  Conrad  also  Lower  Gatun 
Cancellaria  (Ap/iera)  islacolonis  Maury 
Neverita  7iC7ridis  Maur)^ 

Sco7isia  cocleaTia  Olsson 
Scaphella  costarica7ia  Olsson 
Ptychosalphix  f dentalis  Olsson 
DcTitalimn  uscarianuTTt  Olsson 

The  Gatun  is  the  great  fossil  bearing  formation  of  northern 
Costa  Rica  and  Panama,  and  is  characterized  b}"  a rich  and  high- 
13^  diversified  fauna.  This  fauna  at  the  present  numbers  nearly 
400  species,  but  additional  collecting  will  doubtless  add  consid- 
erably to  this  number.  As  we  have  alread}^  noted  the  Gatun 
beds  present  two  important  facies,  the  sand>^  and  highl}^  clastic 
phase  of  the  typical  Gatun,  and  the  deeper  w-ater  t}^pe,  illustrat- 
ed b}"  the  coralline  limestones  and  their  associated  marls.  These 
lithological  types  have  their  own  more  or  less  peculiar  and  dis- 
tinctive faunas. 

The  typical  Gatun  is  the  more  common  phase  and  is  charac- 
terized by  a molluscan  fauna  of  heav>",  thick-shelled  species  of 
littoral  forms.  In  Costa  Rica,  the  following  are  the  most  com- 
mon and  characteristic: 

Area  MaeDoTialdi  Dali  MargiTiella  MacDoTtaldi  Dali 

Area  Pittieri  Dali  Valuta  Alfaroi  Dali 

PecteTi  levicostatus  Toula  Stro7ubus  pugiloidis  Guppy 
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Cardmm  stir  latum  Brown,  Pilsbry  Stormbus  gatuneyisis  Toula 
Chione  Rozvelli  Olsscn  Natica.  Guppyanci  Toula 

Chiojie  mact7^opsis  Conrad  Tztrriiella  altilira  Conrad  and  its 

Dosiuia  acetabulum  Conrad  varieties 

Conus  molls  Brown  and  Pilsbr}^ 

The  coralline  phase  is  developed  at  several  localities  along 
the  coast,  most  important  of  which  are  Port  Limon  and  Bocas 
del  Toro.  Plere  the  coralline  limestones  and  associated  marls 
form  the  greater  part  of  the  Gatun  section,  but  coralline  rocks 
may  occur,  interbedded  vrith  t5^pical  Gatun  rocks,  at  any  strati- 
graphical  level. 

These  coralline  limestones  were  formed,  mainly  as  barrier 
reefs  some  little  distance  from  the  old  Gatun  shore-line.  Natur- 
ally they  offered  very  different  habitat  conditions  from  those  of 
the  typical  near-shore  and  often  lacustrine  Gatun.  Hence  we 
find  a fauna  of  deeper-wmter  affinities  with  Pleurotoniids  and 
thin-shelled  Cones,  as  the  most  important  and  characteristic 
element.  In  localities  where  these  coralline  rocks  are. exclusive- 
ly developed,  this  fauna  bears  ver3^  little  relation  to  the  G’pical 
Gatun  fauna  , although  the  two  are  contemporaneous.  The 
following  are  species  of  the  coralline  phase; 

Pecten  coralllphila  Olsson  Mitra  Ala?nag?'ensis  var. 

Antigona  Harrisia?ia  Olsson  coralllphila  Olsson 

Mitra  poas  Olsson 
Marghiella  avena  Valennencies 
Olivella  limonezisis  Olsson 
Phos  elegans,  variety  limonensis 
Olsson 

Siliquaria  modesta  Dali, 


Gafrarmm-  limo?iensls  Olsson 
Large  number  of  Pleurotoniids 
Comis  planiliratus  Sowerby 
Coyius  limonensis  Olsson 
Conus  stenostomus  Sowerby 
Turritella  exoleta  Linne 


var.  limonensis  Olsson  limonensis  var.  Olsson 

About  13  per  cent,  of  the  Gatun  fauna  is  identical  or  closel}^ 
related  to  the  recent  species,  the  majority  of  which  are  found 
living  along  the  present  Caribbean  coast,  certain  others  only  on 
the  Pacific  side  in  the  Panama  Province  and  a few  common  to 
both.  This  large  percentage  of  recent  forms  corresponds  closely 
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with  that  characterizing  the  Chesapeake  Miocene  fauna  of  the 
eastern  United  States  and  shows  their  close  agreement  in  age. 
The  recent  species  and  their  closely  related  forms  in  the  Gatun 
fauna  are  as  follows: 

Area  occidentalis  Phil.  West  Indian 
Area  umbonata  Lamarck  West  Indian 
Area  eandida  Gmelin  W'est  Indian 
Area  aurieulata  Lamarck  W^est  Indian 
Ostrea  megodon  Hanley  Pacific 
Anomia  simplex  d'Orb.  W'est  Indian 
Phaeoides  radians  Conrad  var.  niedioamerieanus 

Olsson  W^est  Indian 

Phaeoides  trisideaius  Conrad  West  Indian 
Glyey?7ieris  eastaneus  Lamarck  V/est  Indian 
Glyeymeris  deeussatus  Linne  West  Indian 
Divarieella  quadrisuleaia  d’Orb.  West  Indian 
Cardium  medium  Linne  W^est  Indian 
Cardium  spinosmn  var.  Turtoni  Dali  East  Atlantic 
Cardimn  serratum  Linne  West  Indian 
Pitaria  eireinata  Born  and  its  var.  alternata  Broderip 

West  Indian  and  Pacific 

Antigona  multieostaia  Sov/erby  Pacific 

A7ttigo7ia  rugosa  Gmelin  West  Indian  and  Pacific 

Maeroeallista  7naeulata  Linne  West  Indian 

Chio7ie  grus  Holmes  West  Indian 

Tellina  erystallina  Chem.  West  Indian  and  Pacific 

Strigilla  pisifov77iis  Linne  West  Indian 

Maetra  exoleta  Gray  Pacific 

Mactra  alata  Spengler  West  Indian 

Labiosa  lineata  Say  West  Indian 

Corbula  Dietzia7ia  C.  B.  Adams  V\7est  Indian 

Tellidora  eristata  Recluz  West  Indian 

Conus  proteus  Hwass  West  Indian 

Co7ius  floridanus  Gabb  var.  eostarieensis  Olsson  West  Indian 
Terebra  benthalis  Dali  var.  boease7isis  Olsson  W^est  Indian 
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Tiu'ris  albida  Perry  West  Indian 

Glyphostoma  dcntifcra  Gabb  West  Indian 

Actcocina  builata  Kiener  var.  costariccina  Olsson  West  Indian 

Adcocina  reda  d’Orb.  West  Indian 

Volvula  cylindrica  Gabb  West  Indian 

Ancistrosyrmx  clega?is  Dali  variety  West  Indian 

Marginella  avcna  Valen  West  Indian 

Murex  messorius  Sowerby  West  Indian 

Bursa  crassa  Dillwyn  West  Indian 

Natica  canrena  Linue  West  Indian 

Ardiitedo7iica  gramdata  Lamarck  West  Indian  nnd  Pacific 
Astralium  brevispinuin  Lamarck,  variety  basalts 

Olsson  West  Indian 

Astralium  caelatum  Gmelin  West  Indian 
Sistrum  7iod2dosum  C.  B.  Adams  West  Indian 
Latirus  iufundibuluni  Gmelin  West  Indian 
Northia  no^dhise  variety  mioce^iica  Olsson  Pacific 
Crepidida  plana  Say  West  Indian 
Xenophora  condiyliophora  Born  West  Indian 
Oliva  testicea  Lamarck  var.  costarice?isis  Olsson 

It  is  but  natural  to  expect  that  the  Miocene  beds  along  the 
northern  or  Caribbean  coast  of  Central  America,  should  contain 
a fauna  largely  ancestral  to  that  of  the  present  Caribbean,  but 
along  with  these  strictly  Caribbean  t\^pes,  we  also  find  several 
species,  identical  or  closely  related  to  forms  now  resticted  to  the 
Pacific  side.  Their  occurrence  in  Caribbean  deposits  points  to  a 
connection  between  the  Atlantic  and  Pacific  oceans  during  Mio- 
cend  time  and  allows  for  a certain  intermingling  of  their  faunas. 
Geological  observations  indicate  that  there  were  at  least  two 
such  straits  crossing  Central  America  during  the  Miocene,  the 
main  one  across  Costa  Rica,  and  a second  through  the  Darien  of 
eastern  Panama. 

This  Pacific  element  of  the  Gatun  fauna  comprises  many  of 
the  most  common  and  characteristic  species.  Certain  of  these 
species  had  a wide  distribution  in  the  West  Indies  during  Mio- 
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cene  time  and  have  been  noted  by  several  writers.  They 
comprise  the  following  species  from  Panama  and  Costa  Rica, 
listed  together  with  the  Pacific  analogues; 

Panama  or  Costa  Rica  Pacific  Analogue 

Area  Patricia  Sowerby Area  grajidis  Sowerby 

Area  {A'oetia)  MacDonaldi  Dali Arxa  reversa  Sowerby 

Ostrea  megodon  Hanley 
Mactra  exoleta  Gray 

Mactra  estrellana  Olsson Mactra  [IParvetla)  elegans  Sowerby 

Semele  laevis  Sowerby  var. 

costaricensis  Olsson  Semele  laevis  Sowerby 

Macoma  panamensis  Dali  variety 

canalis  Olsson... Macoma  panamensis  Dali 

Macoma  gatunensis  Toula Macoma  elongata  Hanley 

Tellina  crystallina  Chemnitz also  West  Indian 

Antigona  multicostata  Sowerby 

Antigona  rugosa  Gnielin also  West  Indian 

Pitaria  circinata  Born  variety 

alternata  Broderip 
Cyclinella  subquadrata  Hanley  variety 

quitana  Olfson Cyclinella  subquadrata  Hanley 

Cyclinella  beteyensis  Olsson Cyclinella  Philippi 

Conus  recognitus  Guppy Conus  pyriformis  Reeve 

Turricula  lavinoides  Olsson Turricula  lavina  Dali 

Cancellaria  islacolonis  Maury Cancellaria  tes.selata  Sowerb}” 

Cancellaria  toroensis  Olsson Cancellaria  tuberculosa  Sowerby 

Cancellaria  Plummeri  Olsson Cancellaria  bullata  Sowerby 

Mitra  Swainsoni  Brod.  variety 

limonensis  Olsson Mitra  Swainsoni  Broderip 

Neverita  nereidis  Maury Keverita  glauca  Humbolt 

Northia  northiae  Gray  variety 

miocenica  Olsson Northia  narthiae  Gray 

Malea  camura  Guppy Malea  ringens  Swainson 

Oliva  testacea  Lam,  variety 

costaricensis  Olsson Oliva  testacea  Lam 

With  the  closing  of  the  Miocene  straits,  this  Pacific  element 
gradually  had  to  give  way  before  the  development  of  the  West 
Indian  fauna,  but  it  is  still  to  be  seen  in  such  species  as,  Tellina 
crystallina  Chem.  Architectonica  granulata  Lamarck,  which 
have  a distribution  along  both  coasts.  Moreover  the  Pliocene 
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and  Pleistocene  beds  of  Central  America  contain  a well-marked 
Pacific  element  in  such  species  as  Northia  northicB  Gray  Oliva 
testacca  Lamarck  and  Peden  ventricosus  Sowerby. 

CORREI.ATION 

Miocene  rocks  are  now  known  from  a great  man}^  localities 
in  the  West  Indies  and  the  general  Caribbean  area  of  Central  and 
South  America.  In  these  areas  they  comprise  a very  important 
series  of  sedimentary  formations.  Beds  equivalent  to  the  Gatun, 
appear  to  be  the  most  widespread  and  generally  are  highly  fossil- 
iferous. 

The  following  chart  showing  the  equivalence  of  the  Miocene 
horizons  in  the  West  Indies  and  elsewhere  to  those  of  Central 
America,  does  not  differ  materially  from  the  more  recent  correl- 
ations proposed  b}"  Maury,  Cooke  or  Vaughan,  except  in  the  ad- 
dition of  the  Uscari  to  the  Lower  Miocene  of  Panama  and  Costa 
Rica.  The  Gatun  formation  is  here  recognized  as  being  of  Mid- 
dle Miocene  age  with  possibly  some  of  its  upper  beds  having 
Upper  Miocene  afiinities.  The  Gatun,  at  its  t3^pe‘ locality  in  the 
Central  Zone,  is  not  more  than  500  to  600  feet  thick.  In  Costa 
Rica  it  is  very  much  thicker,  and  its  higher  beds  ma}^  range  into 
the  Upper  Miocene.  It  is  the  exact  equivalent  of  the  Chesapeake 
Miocene  of  the  eastern  United  States.  In  this  correlation,  I have 
been  guided  not  only  bj^  the  paleontologic  evidence,  but  also  by 
the  field  relations  of  the  formations,  studied  over  a wide  rage  of 
country  in  Costa  Rica,  and  in  Panama  as  far  east  as  the  Colombia 
frontier. 

Santo  Domingo  Miocene 

In  Santo  Domingo  and  in  Haiti,  Miocene  rocks  are  exposed 
in  several  areas,  but  attain  their  best  development  along  the  val- 
le3^  of  the  Rio  Yaque  del  Norte  in  the  northern  part  of  the  is- 
land. These  beds  are  highL^  fossiliferous  and  because  of  the  fine 
perservation  of  their  fossils,  have  repeatedL^  attracted  the  atten- 
tion of  paleontologists. 

The  earlier  writers  dealing  with  the  paleontology  of  the  Do- 
minican Miocene,  believed  that  it  represented  but  a single 
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stratigraphic  unit,  and  Gabb  insisted  that  no  division  was  possi- 
ble. Dr.  Maury  however,  as  a result  of  paleontologic  studies 
from  collections  carefully  made  in  the  field,  was  able  to  divide 
the  Dominican  Miocene  into  two  formations,  which  she  called 
the  Gurabo  and  the  Cercado.  To  these  Vaughan  and  his  as- 
sociates, in  more  recent  stratigraphic  work  on  the  i.sland,  have 
added  4 other  subdivisions.  The  present  recognized  subdivisions 
of  the  Dominican  Miocene  are: 


w 

o 

o 


middle 


LOWER 


j Mao  clay 

I Mag  Adentro  limestone 
i Gurabo  formation 
i (Sconsia  laevigata  zone) 


I Cercado  formation 
i {^Aphera  islacolo7iis  zone) 
i Baitoa  formation  and  Bulla 
i conglomerate 


The  relation  of  the  Costa  Rican  and  Panama  Miocene  to 
that  of  Santo  Domingo  is  extremely  close;  there  being  about 
90  species  in  common.  Of  this  number  about  21  are  recent, 
about  26  species  appear  to  be  restricted  to  the  Gurabo,  some  27 
species  are  common  to  both  the  Gurabo  and  Cercado  formations, 
and  only  ii  species  are  confined  to  the  Cercado.  The  list  of 
of  Costa  Rican  and  Panama  species  in  the  Dominican  Miocene, 
is  as  follows: 


Nucula  tenuisculpta  Gabb 
'^'Arca  occidentalis  Phil 
'^Arca  unibo7iata  Lamarck 
Area  MaurycB  Olsson 
Area  Henekeni  Maury 
Area  golfoyaquensis  Maury 
Area  ehiriquiensis  Gabb 
^Area  a^irieulata  Lamarck 


Cercado  and  Gurabo 
Cercado  and  Gurabo 
Cercado 
Gurabo 
Cercado 

Cercado  and  Gurabo 

Gurabo 

Gurabo 


^Recent 
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Glycynieris  jamaiccnsis  Dali  Cercado 

Linicsa  solida  Dali  Gurabo 

'^Ostrea  7negodo?i  Hanley  Gurabo 

Spojtdylus  gumanomoco7i  Brown  and  Pilsbry,  Gurabo 

'^Anomia  simplex  d’Orb  Gurabo 

Plaamanomia  lithobleta  Dali  Gurabo 

Pteria  inornata  Gabb  Cercado  and  Gurabo 

'^Cardiuin  serratum  Linne  Cercado' and  Gurabo 

Cardium  dominicensis  Gabb 

'^'Cardium  medhwi  Dinne  Gurabo 

Protocardia  gurahica  Maury  Cercado 

'-^'Mactra  alata  Spengler  Cercado 

A^itigona  tarquina  Dali  ? Cercado 

Antigona  Blandiana  Guppy  Gurabo 

''^'Pltaria  circiriatci  Born  Cercado 

'^'Tellina  crysiallina  Chemnitz  Cercado 

Tcllma  cej'caddca  Maury  Cercado 

'''■Strigilla  pisiformis  Linne  Cercado 

Semele  ClaytoJii  Maury  Cercado 

Vcncricardia  scabidcostata  Guppy  Cercado  and  Gurabo 
Echinochama  yaquensis  Maury  Gurabo 
Corbula  vieta  Guppy  Cercado  and  Gurabo 
Corbula  vbninea  Gupp}"  Cercado 
^'''Actcocina  7'ccta  d’Orb  Cercado 

Adeochia  U'iticum-tritonis  Maury  Cercado  and  Gurabo 
Volvula  cvlindrica  Gabb  Cercado 
Bullaria  paupercula  Sowerb}^  Cercado  and  Gurabo 
Ringicula  dominicana  Maury  Cercado 
Terebra  spirifera  Dali  Cercado 
Tcrebra  bipartita  Sowerby  Gurabo 
Terebra  haiteiisis  Dali  Gurabo 
Terebra  Berlmerce  Maury  Gurabo 
Conus  hayiejisis  Sowerby  Cercado  and  Gurabo 
’ ’ Seivalli  Maury  Gurabo 


'^Recent 
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Co7ius  ste7iosto7nus  Sowerby  Gurabo 

Co7ius  p7'ot€2is  Hwass  Cercado  and  Gurabo 

Co7i2is  7'ccognihts  Giipp:/  Cercado  and  Gurabo 

Co7iiis  7}iultilii^ai2is  Bose  Gurabo 

Conus  gracllissmuis  Guppy  Cercado  and  Gurabo 

Conus  77ia7gi7iatus  Sowerby  Gurado 

Conus  consobrijius  Sowerby  Cercado  and  Gurabo 

Conus  domi7ige7isis  Sowerby  Gurabo 

'^Tur}'is  albida  Perry  Cercado  and  Gurabo 

Di'illia  ve7iusta  Sow^erby  Gurabo 

Drillia  consors  Gurabo 

Cythai'a  heptagona  Gabb  Gurabo 

^'Glyphostoma  dentifera  Gabb  Gurabo 

Ca7icclla7'ia  Mauryco  Olsson  Cercado  and  Gurabo 

Caiicellaria  Rowelli  Dali 

Ca7icellaria  epistoinifera  Guppy  Cercado  and  Gurabo 

Cancellaria  islacolonis  Maury  Cercado 

Oliva  brevisph'a  Gabb  Cercado  and  Gurabo 

Oliva  cylind7'ica  Sow^erby  Cercado  and  Gurabo 

Olivella  muticoides  Gabb  Cercado  and  Gurabo 

Mitra  rudis  Gabb  Cercado  and  Gurabo 

Mitra  longa  Gabb  Cercado  and  Gurabo 

'^Latirus  infundibiihiTii  Gmelin  Gurabo 

Melongena  consors  Sowerby  Cercado  and  Gurabo 

Alectrio7i  losqiiemadica  Maury  Gurabo 

Metula  ca7icellata  Gabb  Gurabo 

Murex  cor7iurectus  Guppy  Cercado  and  Gurabo 

'^Murex  messorius  Sowerby  Gurabo 

Typliis  alatus  Sowerby  Gurabo 

Distortio  simillima  Sowerby  Gurabo 

'^Bursa  crassa  Dillw3^n  Gurabo 

Cassis  sulcifera  Sowerb}^  Cercado  and  Gurabo 

Sco7isia  Icevigaia  Sowerby  Gurabo 


*Recent 
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Dolium  camura  Guppy  Gurabo 

Doliian  clliptica  Pilsbrj^  and  Johnson  Gurabo 


Cercado  and  Gurabo 

Gurabo 

Gurabo 

Cercado  and  Gurabo 
Cercado  and  Gurabo 
Cercado 
Gurabo 

Cercado  and  Gurabo 
Cercado  and  Gurabo 
Cercado  and  Gurabo 


Cypraca  He7ieke7ii  Sowerby 
Cypraea  dominicensis  Gabb 
Strombus  pugiloides  Guppy 
Serpulorbis  papulosa  Guppy 
Petaloconchus  scidpturatiis  H.C.L-a 
A7xJiitecto7iica  granulaia  Lamarck 
'^'Xenophora  conchy liophor a Born 
'■^'Natica  ca7irc7ia  Linne 
Natica  Youngi  Maury 
Polinices  subclausa  Sowerby 
Polinices  Sta7iislas-Meu7iieri  Maur)^  Gurabo 

Neritma  viride77taris  Maury  Corcado  and  Gurabo 

Neveriia  7ic7'eidis  Maury  Cercado 

Most  of  the  above  listed  species  belong  to  the  Gatun  forma- 

tion. Cancdlaria  (Ap/iera)  islacolo7iis  J^Iaury,  Neverita  7ie7'czdis 
Maur}^  and  Co7'bula  vhnmea  Guppy  occur  in  the  Upper  Uscari 
and  in  the  Lower  Gatun  or  transitional  beds  of  eastern  Costa 
Rica.  This  leaves  but  the  following  8 Cercado  species  in  the 
Gatun  fauna,  or  a proportion  of  about  3.25  to  1. 

Az'ca  Henckezii  Maur}^  Winter  Cay 

Glycy77ieris  ja77iaicenszs  Dali  Winter  Ca\^ 

Pz'otocardia  giu'abica  Maury 
Antigozia  tarqiiijiia  Dali  ? 

Tellhia  cez^cadica  Maury 
Se77iele  Claytoni  Maury 
Cor  hula  vhnmea  Gupp}^ 


Water  Cay  and  Gatun 

Saury 

vSaury 

Hotel  Creek 
Middle  Creek 


Ringicula  dorzimicazia  Maur}^  Middle  Creek,  Red  Cliff 

Creek  and  Estrella  River 


*Recent. 


igo^'ciie  lAI  I O C E N 1-:  Pliocene 

Eowj-:r  Mii)dij<:  PTppi,;r  Upper 
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GENBRAI,  CORREIvATION  CHART  NO.  I. 
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GBNBRAlv  CORREI/ATION  CHART  NO.  II. 
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The  Area  Henekeni,  Glycymeris  janiaice^isis  and  Protocardia 
gurahica  occur  with  a typical  Gatun  fauna  at  Water  Cay,  west- 
ern Panama,  associated  with  Sconsia,  and  other  Gurabo  shells. 
With  the  exception  oi  Rbigicula  dommicana^th.^  other  species  are 
generally  rare.  The  evidence  is  therfore  strongly  in  favor  of 
the  equivalence  of  the  Gatun  beds  with  the  Gurabo  of  Santo 
Domingo. 

Bowden  Beds,  Jamaica 

Next  to  Santo  Domingo,  the  highl}^  fossiliferous  beds  at 
Bowden,  Jamaica,  are  the  best  knowm.  From  this  locality,  Dali 
has  listed  about  435  species,  of  which  12  per  cent,  appear  to  be 
identical  with  recent  species. 

Recent  correlation  by  Cooke  places  the  Bowden  beds  as 
equivalent  to  the  Gurabo  formation  of  Santo  Domingo, and  there- 
fore to  the  Gatun  formation;  a correlation  which  is  borne  out  by 
our  own  studies.  About  38  Gatun  species,  not  including  recent 
forms,  are  here  considered  equivalent  to  Bowden  shells.  In  gen- 
eral, the  Costa  Rican  localities  which  show  the  closest  agree- 
ment with  Bowden,  are  the  upper  coralline  horizons,  so  that  the 
Bowden  beds  may  be  a little  higher  than  the  main  Gurabo  and 
they  are  so  considered  here.  The  following  Bowden  shells  oc- 
cur in  the  Costa  Rican  Gatun. 

Acteocina  bidlata  Kiener 
'^Acteocina  recta  d’Orb 

* Volvula  cylindrica  Gabb 
B^illaria  pauperctUa  Sowerby 
Terebra  bipartita  Sowerby 
Comis  planiliratus  Sowerby 
Conus  stenostomus  Sowerby 
C071US  granozonatus  Guppy 
Co  fins  recognitus  Guppy 
Conus  intersthictus  Guppy 
Conus  gracilissimus  Guppy 

* Turris  albida  Perry 


Petaloconchus  sculpturatus  Lea 
Alaba  turrita  Guppy 
"^Crepidula  plafia  Say 
^Nrtica  near  canrena  Linne 
Glycymeris  jamaicensis  Dali 
"^Arca  occidejitalis  Philippi 
*Arca  auriculata  Lamarck 
"^Ostera  megodon  Hanley 
Limcea  solida  Dali 
Placunafioniia  lithobleta  Dali 
Echinochafna  antiquata  Dali 


*Recent 
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Drillia  consors  Sowerby 
Drillia  ve7iusta  ‘Sowerby 
Cancellaria  Bay'retti  Guppy 
Oliva  cylindrica  Sowerby 
*Lati}'us  infundibulum  Gmelin 
I\Ielongena  consoj^s  Sowerby 
Metula  caficellata  Gabb 
fyphis  alatus  Sowerby 
Distortrix  simillima  vSowerby 
Bursa  crassa  Dillwyn 
Cassis  sulcifera  Sowerby 
Scojisia  sublcsvigata  Guppy 
Sti'ombus  pugiloides  Guppy 


Vefiericardia  scabricostata  Guppy 
Myrtfva  limoniana  Dali 
Phacoides  actinus  Dali 
LcEvicardium  sein^atmn  Linue 
Cytherea  Blandiana  Guppy 
Tellina  lepidota  Dali 
^Strigilla  pisiformis  Dinne 
Abra  triangulata  Dali 
Corbula  viminea  Guppy 
Gasti'ochcsna  rotunda  Dali 
Phalimn  77i07iiliferu77i  Guppy 
Malea  cainura  Guppy 
Serpulorbis  papulosa  Guppy 


Mexican  Miocene 


From  Mexico,  Bosef  has  described  several  small  faunas 
from  the  Isthmus  of  Tehuantepec,  and  from  the  States  of 
Oaxaca  and  Vera  Cruz.  These  faunas,  he  considered  as  Upper 
Miocene  and  Pliocene. 


The  most  interesting  of  these  localities,  in  the  present  con- 
nection, are. those  at  Tuxtepec  in  the  State  of  Oaxaca,  and 
Santa  Rosa  and  the  Barranca  de  Santa  Maria  Tatetla  in  the  State 
of  Vera  Cruz.  From  these  localities,  we  maj^  note  together 
with  their  Costa  Rican  and  other  affinities,  the  following 


species: 

Pecten  santarosanus  Bose 
Aynusium  Mojdoni  Ravenel 
Lcvvicardium  sublmeatum  Conrad 
Afiomia  simplex  d’Orb 
Pejius  Ebergenvii  Bose 
Solaruim  Villaj'elloi  Bose 

Permetus  pulcher  Bose 

Strombiis  pugilis  Linne 
Sconsia  sublcevigata  Guppy 
P/ws  mexicanus  Bose 
Melongena  Mcngea?ia  Dali 


Pecten  levicostatus  Toula  Gatun 
Amusium  lima  Brown  and  Pilsbry 

Gatun  Chesapeake  Miocene 
Gatun- Chesapeake  to  recent 
Chione  ulocyma  Dali  Upper  Chesapeake 
Airhitectonica granulata  Lamarck 

Lower  Miocene  or  recent 
Serpulorbis  sculpturatus  H.  C.  Lea 
Gatun  and  Upper  Chesapeake  Miocene 
Strombus  pugiloidis  Guppy  Gatun 
Bowden 

Gatun  of  Water  Cay 
Solenosteira  Vaugliani  Dali  variet}* 
medioamericana  Olsson,  Gatun  of 
Water  Cay 


* Recent. 

t Boletin  del  Instituto  Geologico  de  Mexico,  No.  22,  1919,  pp.  11-88 
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Picu7'oto7iia  alcsidola  Dali  var. 

magma  Bose Drillia  consors  Sowerby,  Gatun 

Conus  Agassi zi  Dali  variety 

multiliratus  Bose Conus  multiliratus  Bose,  Gatun 

Conus  Burckharti  Bose Gatun 

The  above  species  are  from  Tuxtepec  and  Santa  Rosa.  To 
these  we  may  add,  from  Barranca  de  Santa  Maria  Tatetla,  the 
following  forms: 

Ostrea  sculpturata  Conrad Ostrea  costaricensis  Olsson,  Gatun 

Ludna  quadrisulcata  Dinne..  Divaricella  quadrisulcata  d’Orb 

Gatun,  Upper  Chesapeake  Miocene  to 
recent 

Lcvvicardium  serratum  Linne Gatun,  Upper  Chesax)eake  to  recent 

Dosinia  acetabulum  Conrad Gatun  - Chesapeake  Ivliocene 

The  above  list  is  but  a jiartial  one  of  the  entire  fauna  from 
these  localities.  Kow^ever,  it  shows  the  close  relationship  be- 
tween these  Mexican  species  and  those  of  the  Gatun  and  tlie 
Bowden,  such  as  Sconsia  sublcevigata,  Phos  vieodcauKS,  Ccrius 
7nultiliratus  and  others,  Vvdth  a few  t3dhcal  Chesapeake  species 
such  as  Chio7ie  2docyma  Dali,  Dosinia  acetabuhnn  Conrad  and 
Carditim  sublineatum  Conrad.  This  illustrates  the  iiUerniing- 
ling  of  the  Gatun- Bowden- Gurabo  fauna  with  that  of  the  Chesa- 
peake, and  proves  their  equivalence  in  age. 

The  East  Coast  Miocene 

A fine  development  of  Miocene  rocks  is  found  along  the 
Atlantic  coastal  plain  and  they  extend  more  or  less  continuous!}^ 
from  New  Jerse}^  south  into  Florida.  They  are  continued  around 
the  borders  of  the  Gulf  of  Mexico  into  Texas,  but  in  these  re- 
gions, their  marine  phases  are  deeply  covered  by  younger  forma- 
tions, and  they  are  known  only  from  deep  wells.  These  Mio- 
cene beds  are  divi.sible  into  two  series,  which  early  were  classifi- 
ed as  (a)  the  older  or  sub-tropical  Miocene  and  (b)  the  younger 
and  cold-water  Miocene.  These  terms  are  descriptive  of  their 
main  faunal  differences.  The  upper  division  consisting  of  sever- 
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al  formations  or  stages  is  frequently  known  as  the  Chesapeake 
Miocene  or  Chesapeake  series,  and  the  lower  consisting  solely  of 
the  Alum  Bluff  formation,  may  be  designated  for  sake  of  discus- 
sion, the  Alum  Bluff  series.  These  Miocene  formations  or  stages 
are  the  following: 


1 

1 

' Yorktown,  Duplin  Stages 

Upper  1 

Murfreesboro  Stage 

w 

! Chesapeake  Series 

1 , 

j 

St.  Mary’s  Stage 

Middle 

Choptank  Stage 

u 

Calvert  Stage 

0 

1 

* 

^ ' 

Alum  Shoal  River  marl 

Bluff 

Alum  Bluff  Series 

Stage  Oak  Grove  marl 

Lower 

Chipola  marl 

This  two-fold  division  is  a very  natural  one.  Each  series 
represents  a distinct  trangression  of  the  Miocene  sea  over  parts  of 
the  Atlantic  coastal  plain,  that  of  the  Chesapeake  being  the 
more  extensive.  In  Florida,  w^here  the  Chesapeake  Miocene  is 
sometimes  found  resting  upon  the  Alum  Bluff  beds,  as  at  Alum 
and  Jackson  Bluffs,  the  contact  is  seen  to  be  an  erosional  uncon- 
formity. At  these  localities,  the  Chesapeake  Miocene  is  equiva- 
lent to  the  Murfreesboro  stage  or  formation  of  Virginia  and 
North  Carolina,  and  hence  the  time  interval  represented  by  this 
break  is  equivalent  to  the  Lower  Chesapeake  or  the  Marylandian 
Miocene.  Dali,*  who  has  paid  special  attention  to  the  relations 
of  the  Alum  Bluff  and  the  Chesapeake  series,  both  stratigraphi- 
cally,  and  paleontologically,  characterizes  this  break  as  “the 
most  sudden,  emphatic,  distinct  in  the  whole  post- Cretaceous  his- 


* Trans,  Wagner  Free  Inst.,  1903,  p.  1594 
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tory  of  our  southeasternJTertiary,  and  indicates  physical  changes 
in  the  surrounding  region,  if  not  in  Florida  itself,  sufficient  to 
alter  the  course  of  ocean  currents  and  wholly  change  the  temper- 
ature of  the  waters  of  our  southern  coasts.” 

The  fauna  of  the  Lower  Miocene  or  Alum  Bluff  series  is  of 
warm-water  character  and  largely  composed  of  Antillean  types. 
In  the  Chesapeake  series,  the  fauna  is  of  cold  or  temperate-wat- 
er character  and  it  finds  its  relations  with  the  present  Atlantic 
fauna  north  of  Cape  Hatteras.  These  faunal  differences  must  be 
take  into  account  in  any  correlation  between  the  Miocene  of  the 
United  States  with  that  of  the  West  Indies  and  Central 
America. 

In  the  Correlation  Charts,!  have  placed  the  Gatun  formation 
as  equivalent  to  the  Chesapeake  series,  the  U.scari  formation 
with  the  Alum  Bluff.  The  evidence  upon  which  this  correla- 
tion is  based,  ma}^  be  summarized  as  follows: 

1.  The  two-fold  division  of  the  Costa  Rican  and  Panama 
Miocene,  by  an  unconformity  at  the  base  of  the  Gatun  forma- 
tion. 

2.  Wherever  the  Gatun  beds  have  been  found  overlain  by 
more  recent  formations,  the  age  of  these  overlying  beds  is  Plio- 
cene or  3'ounger, 

3.  The  high  percentage  of  recent  species  in  the  Gatun 
fauna,  which  agrees  with  the  average  as  shown  for  the  Chea- 
peake  Miocene. 

4.  The  Gatun  fauna,  contains  a few  species  which  appear 
identical  with  strictly  Chesapeake  species,  such  as  the  follow- 
ing: 

Dosonia  acetabuliun  Conrad 

Petaloconchus  sculpturatus  H.  C.  Lea 

Cham  a congregata  Conrad 

Plicat2ila  marginata  Say  ? 
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The  Dosrnia  acetabulum  Conrad  is  one  of  the  most  abundant 
and  characteristic  species  of  the  Chesapeake  Miocene  and  in  its 
course  through  the  Chesapeake  formations,  several  varieties  are 
developed,  of  great  use  in  correlation.  The  typical  ac^tabuluvi 
is  however  confined  to  the  Upper  Chesapeake  formations  and  it 
was  figured  by  Conrad  in  his  Medial  Tertiary,  from  a fine  large 
example  from  Smithfield,  Virginia.  It  is  characterized  b y its 
large  size,  broad  outlines  and  even,  concentric  banding.  This 
Upper  Chesapeake  or  typical  acetabuhim  corresponds  very  close- 
ly in  size,  form  and  sculpture  to  the  Costa  Rican  examples.  It 
is  very  common  at  certain  localities  in  Costa  Rica,  especially  in 
the  lower  part  of  the  Gatun  formation.  Bose  records  it  from 
Mexico.  The  Petaloconchus  sculpturaius  is  a wddely  distributed 
species  in  the  West  Indies  and  Caribbean  Miocene,  from  w^hich 
it  is  more  generally  recorded  as  P.  dominigensis,  a name  given  to 
the  Santo  Domingian  shell  by  Sowerb^n  Close  comparative 
.study  of  a large  collection  of  typical  sculpturaius  from  Virginia 
and  North  Carolina,  failed  to  show  an3^  real  difference,  either  in 
details  or  sculpture  or  in  nature  of  coiling.  The  Petalocofichus 
sculpturaius  occurs  in  the  Bowxlen  beds  of  Jamaica;  the  Gurabo 
formation  of  Santo  Domingo;  the  Quebradillas  limestone  of 
Porto  Rico;  the  Springvale  beds  of  Trinidad;  and  the  Gatun  of 
Panama  and  Costa  Rica.  It  is  also  known  from  Cumana,  Vene- 
zuela: Cartagena,  Colombia;  and  Santa  Rosa,  Mexico.  In  the 
Chesapeake  Miocene,  it  is  re.stricted  to  the  Murfreesboro,  York- 
town  and  Duplin  formations,  that  is,  to  the  Upper  Chesapeake. 
It  does  not  occur  in  the  overlying  Pliocene  so  far  as  is  known. 

5.  Possibly  more  significant  because  of  their  greater  num- 
ber are  the  following  species,  which  appear  for  the  first  time  in 
the  Atlantic  coast  Miocene  in  the  Chesapeake  formations.  The>^ 
also  continue  into  the  Pliocene  and  generall}^  into  the  recent 
fauna. 
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Anoniia  shnplex  d’Orb 
Cardium  spinosum  var.  Tur- 
toni  Dali 

Cardium  serratum  Linne 
Carduim  medium  Linne 
l.abiosa  lineata  Say 
Tellina  mnbra  Dali 
Chione  grus  Holmes 
Phacoides  radians  Conrad 
Phacoides  trisulcatus  Conrad 
Divaricella  quadrisidcata  d’Orb 
Oliva  say  ana  wdx  .immortua 

Pilsbry  and  Brown 

Fasciolaria  tulipa  Linne 


St.  Mary’s  to  recent 

Murfreesboro  to  recent 
Murfreesboro  to  recent 
St.  Mary’s  to  recent 
Duplin  to  recent 
Duplin  to  recent 
Duplin  to  recent 
Duplin  to  recent 
Chesapeake  to  recent 
Murfreesboro  to  recent 

t}^pical  shell,  upper 
Chesapeake  to  recent 
Pliocene 


The  Costa  Rican  Geosyncline 

The  wide  distribution  of  Miocene  beds  around  the  borders 
of  the  Gulf  of  Mexico  and  Caribbean  sea,  indicates  a condition 
of  general  deposition  during  Miocene  time.  Costa  Rica  was 
largely  under  water,  at  least  during  the  Lower  Miocene,  and 
was  the  locus  of  a strait  or  geosyncline  that  then  connected  the 
Atlantic  and  Pacific  Oceans;  while  Panama,  parts  of  Nicaragua, 
and  other  central  American  areas  were  mainly  above  sea  level. 
This  condition  is  shown  in  the  general  igneous  character  of  the 
backbone  of  Panama,  while  in  Costa  Rica,  sedimentar}'  rocks  of 
Miocene  age  occur  even  in  the  high  interior  and  at  elevations  of 
several  thousands  of  feet.  This  geosyncline  covered  the  greater 
part  of  Costa  Rica,  a portion  of  western  Panama,  and  western 
Nicaragua.  It  should  be  noted  that  this  area,  at  the  pre.sent 
time,  is  the  locus  of  a large  number  of  active  volcanoes. 

Certain  changes  of  importance  took  place  at  the  close  of 
Uscari  time,  resulting  in  a brief  withdrawal  of  the  Miocene  sea. 
The  effects  of  these  changes  were  widespread.  These  great  land 
movements,  which  probably  reached  a culmination  in  the  Plio- 
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cene,  had  far  reaching  consequences  and  to  them  we  must  ascribe 
even  the  sudden  and  marked  change  between  the  fauna  of  the 
Alum  Bluff  and  Chesapeake  series  of  the  eastern  United  States. 
It  probably  resulted  in  a partial  closing  of  the  Atlantic-Pacific 
straits  and  a disarrangement  of  the  direction  of  oceanic  currents. 
The  strongly  clastic  character  of  the  Gatun  formation  as  compar- 
ed with  the  more  shaly  Uscari,  is  also  a result  of  the  elevation  of 
the  land. 

The  Pliocene  was  a period  of  high  elevation  and,  in  Costa 
Rica,  of  intense  volcanic  activity.  The  coarse  conglomerates, 
or  the  so-called  boulder  claj^s,  which  have  perplexed  most  geo- 
logists who  have  visited  Costa  Rica,  were  formed  from  the 
erosion  of  these  Pliocene  lava  flows  and  deposited  as  flood-plain 
material.  In  a few  localities  where  these  conglomerates  reached 
the  .sea,  they  contain  intercalated  shale  beds  carrying  marine 
fossils  of  late  Pliocene  age. 


MOLLUSCA 


CLASS  GASTROPODA 
ORDER  OPISTHOBRANCHIATA 

SUBORDER  TECTIBRANCHIATA 


Genus  ACTAEON,  Montfort 
Actaeon  costaricensis,  n.  sp. 

Shell  moderately  large,  ovate-cylindric;  body- whorl  large 
and  more  than  ^ of  the  total  length  of  the  shell;  spire  pointed, 
conic;  whorls  about  6,  convex  and  with  deep  sutures;  spiral 
sculpture  of  fine,  nearl}^  regular,  smooth  threads  vSeparated  by 
deep  and  somewhat  wider  interspaces;  there  are  about  9 spiral 
threads  on  the  spire- whorls  and  about  34  on  the  last  whorl;  the 
interspaces  are  crossed  by  fine,  elevated,  distant  threads;  aper- 
ture linear-lanceolate,  rounded  below;  columella  wdth  a single 
large  fold. 

Height  19,5  mm,  diameter  10  mm,  aperture  14.  5 mm. 

This  is  an  unusually  large  and  cylindrical  species  wdth  a 
relatively  high  spire.  Suggestion  of  the  original  coloration  is 
indicated  by  a white  band  w^hich  encircles  the  middle  of  the 
last  w^horl  commencing  at  the  upper  end  of  the  aperture, — the 
general  ground-color  of  the  surface  being  a faint  purple  or  red- 
dish browm.  The  interspaces  between  the  spirals  are  crossed  by 
fine,  elevated  threads,  but  they  appear  merely  punctate  on  the 
early  whorls. 

Gatun  Stage:  Hill  No.  j.  Banana  River. 

Middle  Creek. 

Genus  ACTEOCIMA,  Gray 

Acteocina  bullata  Kiener,  var.  costaricana,  n.  var.  Plate  15  figures  20,  21 
cf.  Tornalina  bullata  Kiener,  Icon.  Coq.  Viv.,  p.  5,  pi.  i,  fig.  4. 
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Shell  rather  large,  moderately  solid;  outlines  subcylindrical 
but  a little  wider  about  the  anterior  half  of  the  shell;  the  spire 
is  short,  composed  of  4 or  more  whorls,  and  a small  nucleus  of 
the  usual  type,  as  in  canaliculata ; sutures  channelled;  the  sur- 
face appears  smooth,  until  slightly  magnified  when  it  is  seen  to 
be  covered  with  very  fine  spiral  lines;  columella  carries  a single 
strong  fold. 

Height  10,  diameter  3,  aperture  9 mm. 

The  Costa  Rican  fossils  are  related  to  the  recent  A.  bullata 
Kiener,  of  the  West  Indies  but  differ  in  their  shorter  spire  and 
are  somewhat  more  expanded  about  their  anterior  half.  It  is  the 
largest  species  in  the  Costa  Rican  Miocene,  often  reaching  a 
length  of  10  mm.  Its  surface  is  covered  with  fine,  spiral  lines 
and  the  columella  carries  a single,  strong  plication. 

Gatun  Stage:  Middle  Creek. 

Coll.  East  Grape  Point  Creek. 

Acteociiia  recta  d’Orbigny 

Bulla  recta  d’Orbigny,  1845,  De  las  Sagra,  Hist.  Pol.  y Nat.  Isla  de 
Cuba,  vol.  5,  p.  67,  no.  55;  Atlas  8,  pi.  4,  his.,  figs.  16-20. 

Tornatina  recta  Gabb,  Trans.  Phil.  Soc.,  vol.  15,  p.  246. 

Tornatina  coix-lacryma  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  Lon- 
don, vol.  22,  p.  518.  Probably  not  of  Guppy,  1867. 

Acteocina  recta  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  178,  pi  3, 
fig-  3- 

A small  species,  typically  with  a short  exserted  spire  and  a 
broadly  cylindrical  form.  The  Costa  Rican  examples  are  all 
less  than  3 mm  in  height.  There  is  considerable  variation  in 
the  height  of  the  spire,  which  ma}^  be  sunken  in  some  cases  as 
illustrated  b}^  the  larger  coix-lacryma  Guppy  from  the  Miocene 
of  Venezuela  and  Martinique,  to  others  with  high  spires  and 
strongly  descending  whorls  as  in  the  recent  canaliculata  Say. 
However  they  all  appear  to  belong  to  the  same  species.  From 
the  young  of  bullata  var.  costaricana,  they  are  at  once  distinguish- 
ed by  their  smooth,  plain  surface. 

Gatim  Stage:  Coll.  7,  Estrella  River. 

Coll.  5,  Red  Cliff  Creek. 
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Siibgenus  CYUCHWELLA,  Gabb 
Acteocina  triticum-tritonis  Maury 

Cylichnella  bidentata  Gabb,  1873,  part)  Trans.  Amer.  Phil.  Soc. , 
vol.  15,  p.  273.  Not  of  d’Orbigny,  1845. 

Cylichna  bidentata  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London,  vol. 
32,  p.  518. 

Acteocifia  {Cylichnella)  triticum-tritonis  Maury,  1917,  Bull.  Amer. 
Pal.,  vol.  5,  p.  178,  pi.  3,  fig.  4. 

This  shell  was  separated  by  Dr.  Maury  from  the  recent  bi- 
dentata d’Orbigny,  with  which  Gabb,  Guppy  and  others  had 
identified  it.  In  triticum-tritojiis  the  anterior  of  its  plications  is 
very  small,  the  posterior  one  large,  which  is  the  reverse  of  the 
conditions  as  seen  in  the  living  bidentata.  The  base  of  the  .shell 
is  finely  grooved  with  incised,  spiral  lines.  The  specimens  from 
Costa  Rica  agree  very  closely  with  t}^pical  specimens  from  the 
Miocene  of  Santo  Domingo. 

Gahin  Stage:  Middle  Creek. 

Genus  VOLVULA,  A.  Adams 
Volvula  cylindrica  Gabb 

Volvula  cylindrica  Gabb,  1873,  Trans.  Amer.  Phil.  Soc..  vol.  15,  p. 
246. 

Volvula  cylindrica  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  32,  p.  518. 

cf.  Bulla  ( Volvula)  cf.  oxytata  Toula,  1908,  Jahrb.  der  K-K.  Geol. 
Reichsanstalt,  Wien,  vol.  58.  p.  709,  pi.  28,  fig.  4. 

Volvula  cylindrica  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  180,  pi.  3, 

fig-  5. 

This,  is  a small  species  of  no  unusual  characters.  It  is  nar- 
rowly cylindrical  in  form,  shortly  produced  and  pointed  at  its 
posterior  extremity.  It  was  described  b}^  Gabb  from  the  Mio- 
cene of  Santo  Domingo,  but  Dali  united  with  it,  the  oxytata 
Bush,  in  which  case,  it  is  also  found  in  the  recent  fauna.  Gabb 
records  acuta  d’Orb.  from  the  Pliocene  of  the  Limon  Peninsula. 

Uscari  Stage:  Middle  Creek. 

Genus  BULLARfA,  Rafinesque 

Bullaria  paupercula  Sowerby  Plate  4,  figure  14 
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Bulla  paupercula  Sowerby,  1849,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  6,  p.  52. 

Bulla  paupercula  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
246. 

Bulla  paupercula  Guppy,  1874,  Geol.  Mag.  London,  p.  437. 

Bulla  paupercula  Guppy,  1876,  Journ.  Geol.  Soc.  London,  vol.  32,  p. 
518. 

Bulla  paupercula  Dali,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3, 
pt.  1,  p.  18. 

Bulla  striata  Dali,  1903,  Trans.  Wagner  Free  Inst.,  Sci.,  vol.  3,  pt.  6, 
P-  1583- 

Bultaria  paupercula  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  182,  pi. 

3.  fig.  8. 

Bultaria  paupercula  Maury,  1920,  N.  Y.  Academy  of  Science,  Tertiary 
Mollusca  of  Porto  Rico.,  vol.  3,  pt.  i,  p.  75. 

This  species  is  rare  in  Costa  Rica,  and  all  our  specimens  are 
from  the  Lower  Gatun  rocks  of  Middle  Creek.  It  is  possibh’ 
identical  with  the  recent  Bullaria  ajnygdala  Dillwyn,  abundant 
on  the  beaches  along  the  northern  coast  of  Panama  and  Costa 
Rica. 

Gatn?i  Stage:  Middle  Creek. 

Genus  R3N61CULA,  Deshaj^es 
Ringicula  dominicana  Maury 

Ringicula  seniistriata  Gabb,  1875,  Trans.  x\mer.  Phil.  Soc.,  vol.  15, 
p.  225.  Not  R.  seniistriata  d’Orbigny. 

Ringicula  dominicana  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  185, 
pi.  3,  fig.  II. 

This  is  the  most  abundant  of  the  Opisthobranch  mollusks  in 
the  Miocene  beds  of  Costa  Rica.  The  whorls  are  in  general  more 
strongly  sculptured  with  incised  lines  than  typical  dominicayia 
from  the  Miocene  of  Santo  Domingo,  and  the  spiral  lines  extent 
over  the  greater  part  of  the  shell, except  for  a wide,  smooth  band 
about  the  suture. 

The  R.  hypograpta  Brown  and  Pilsbry,from  Gatun  is  a larg- 
er shell  with  a heavier  outer  lip  and  more  crowded  spiral  lines 
about  the  base.  The  Costa  Rican  shells  measure  about  1.5  mm 
or  le.ss  in  height. 

Gatun  Stage:  Middle  Creek.  Coll.y,  Red  Cliff  Creek. 

Coll.  7,  Estrella  River. 
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ORDER  CTENOBRANCHIATA 
(A)  SUPER-FAMILY  TOXOGLOSSA 


Genus  TEREBRA  Adanson 

Terebra  subsulcifera  Brown  and  Pilsbry 

Terebra  subsulcifera  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  339,  pi.  22,  fig.  7. 

Te7'ebra  {Myurella)  subsulcifera  Cossma.nn,  1(^11,  Jour,  de  Conchylio- 
logie,  vol.  61,  p.  14,  pi.  I,  fig.  25. 

The  single,  fragmentary  specimen  comes  from  the  Gatun 
beds  of  Mt.  Hope  in  the  Canal  Zone.  From  bipartita,  which  it 
resembles  in  its  sculpture,  this  species  and  haitensis  Dali,  differ 
in  having  only  a single  columellar  fold. 

Gatun  Stage:  Mt.  Hope,  Canal  Zone. 

Terebra  cf.  haitensis  Dali  Plate  i,  figure  3 

TcrcL'a  haitensis  Dali,  1895,  Proc.  U.  S.  Nat.  Mus.,  vol.  18,  p.  35. 

Tej'ebra  haitensis  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt. 
6,  p.  1632,  pi.  59,  fig.  30. 

Te^'ebra  haitensis  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  194.  pi.  4, 
fig-  3- 

The  collection  contains  a single,  imperfect  shell  from  Sousci 
Creek,  which  should  probably  be  referred  to  this  species.  From 
the  subsulcifera,  it  differs  in  its  more  numerous  and  oblique  ribs, 
and  wider,  less  pronounced  spiral  bands.  Eike  subsulcifera,  the 
columella  carries  a single,  sharp  plication.  Our  specimen  con- 
sisting of  only  5 whorls  measures  37  by  13  mm. 

Gatun  Stage:  Sousci  Creek,  a branch  of  Hone  Creek,  C.  R. 
Terebra  bipartita  Sowerby  Plate  i,  figure  i,  2. 

Terebra  bipartita  Sowerby,  1849,  Quart.  Jour.  Geol.  Soc.  London,  vol. 

5,  P.  47. 
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Terehra  bipartita  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
225. 

Tei^ebra  {Acus)  bipartita  Dali,  1895,  Proc.  U.  S.  Nat.  Mus.,  vol.  18, 
p.  38. 

Tei'-ebra  bipartita  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  187,  pi.  3 

fig.  14. 

This  species,  possessing  much  the  same  type  of  sculpture  as 
sulcifera^  subsidcifera^  haitensis  is  recognized  by  having  two, 
instead  of  one  columellar  plication.  Full-grown  specimens 
have  a bipartite  sculpture  while  in  sulcifera  and  the  others  it  is 
tripartite. 

The  Costa  Rican  collection  contains  three  specimens  from 
Saury  creek,  near  Cahuita,  the  largest  of  10  incomplete  whorls 
mearures  77  by  19  mm. 

Gatun  Stage:  ZoJie  E.  Saury  Creek 

Terebra  gatunensis  Toula  Plate  i,  figures  4-6 

Terebra  gatunensis  Toula,  1909,  Jahrb.  der  K-K  Geol.  Reichsanstalt, 
vol.  58,  p.  705,  pi.  25,  fig.  14. 

Terebra  gatunensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phil.,  vol.  63,  p.  339,  pi.  22,  fig.  2. 

Terebra  wolfgangi  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phil.,  vol.  63,  p.  340,  pi.  22,  figs.  I,  3-6,  but  not  of  Toula,  1908. 

Terebra  {Myurella)  gatunensis  Cossman,  1913, Jour,  de  Conchyliologie, 
vol.  61,  p.  13,  pi.  I,  figs.  26-29. 

In  the  Canal  Zone,  the  Gatun  beds  contain  two  common 
species  of  Terebra^  which  were  de.scribed  by  Toula  as  gatzin- 
ensis  and  wolfgajigi.  These  species  have  been  more  or  less  con- 
fused by  Brown  and  Pilsbrj^  so  that  their  figures  and  description 
of  tvolfgangi^  realh^  represent  gatunensis.  Their  figure  2 is  a 
large  and  less  common  varietj^  oi  gatunensis.  Toula’s  figure,  al- 
though of  a young  imperfect  shell,  is  clear  and  shows  the  main 
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characters  of  the  species,  the  spirally  striated,  faint  sutural  sul- 
cus and  fine  spiral  sculpturing  of  the  whorls.  He  however  in 
his  notes,  allies  this  species  with  the  recent  T.  dislocata  of  Say, 
which  is  misleading.  Toula’s  figure  can  be  duplicated  by  scores 
of  specimens  in  our  collection. 

Terebra  gatunensis  is  characterized  b}"  its  large  size, (length 
50  mm  or  more),  its  faint  sutural  sulcus  which  may  be  smooth 
or  with  2 or  3 faint  spirals,  showing  best  on  young  shells.  The 
spiral  cords  of  the  main  body  of  the  whorl  are  variable  in  num- 
ber, spacing  and  strength,  as  well  as  the  longitudinal  ribs.  A 
large  coarse  variety,  with  persiste  nt  sulcus,  and  heavier  sculp- 
ture occurs  rarel}^  and  is  shown  by  Brown  and  Pilsbr}^  as  their 
figure  2.  The  pillar  is  nearly  smooth,  carrying  a very  broad 
fold  above,  and  a small  one  below. 

Gatun  Stage:  Gaiun  and  Mt.  Idope,  C.  Z. 

Terebra  wolfgangi  Toula  Plate  i,  figvue  ii,  12 


Terehra  ivolfgangi  Toula  1909,  Jahrb.  der  K-K  Geol.  Reielisandstalt, 
vol.  58,  p.  705,  pi.  28,  fig.  7. 

Not  Terebra  wolfga?igi  Brown  and  Pils.  which  is  T.  gatunensis  Toula. 

Although  T.  gatunensis  and  wolfgangi  have  not  been  collect- 
ed by  us  except  in  the  Canal  Zone,  where  they  are  abundant, 
they  are  ineluded  here  for  the  sake  of  completeness.  It  is  also 
not  unlikely  that  future  collecting  may  still  reveal  their  presence 
in  the  synchronous  beds  in  Costa  Rica  and  adjacent  parts  of 
Panama. 

T.  wolfgangi  differs  from  the  common  T.  gatunensis  by  its 
long,  tapering  form,  deep,  persistent  sulcus  and  a sutural  band 
generally  free  from  spirals.  It  is  also  a much  smaller  species, 
the  largest  specimen  in  our  collection  measuring  about  38  mm  in 
length. 

Gatun  Stage;  Mt.  Hope,  C.  Z. 
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Terebra  gausapata  Brown  and  Pilsbry 


Plate  I,  figures  8,  lo 


Tei'ebra  gausapata  Brown  and  Pilsbry,  April  1911,  Proc.  Acad.  Nat. 
Sci.  Phila. , vol.  63,  p.  340,  pi.  22,  figs.  8,  9. 

Terebra  acuaria  Toula,  Dec.  1911,  Jalinb.  der  K-K  Geol.  Reichanstalt, 
vol.  61,  p.  19,  pi.  2,  fig.  19. 

Terebra  {Myitrella)  acuaria  Cossm.,  1913,  Journ.  de  Conchyliologie, 
vol.  61,  p.  12,  pi.  I,  figs.  19-24. 

The  T.  gausapata^  was  described  by  Brown  and  Pilsbr}% 
from  young  specimens,  measuring  only  19  mm  in  length.  Later 
in  the  same  year  appeared  Toula’ s T.  acuaria^  also  based  on 
young  shells. 

The  important  characters  of  this  species,  are  its  nearly 
straight  ribs,  deep  sulcus,  a sutural  band  with  faint  spirals 
and  even  sculpture.  Figures  23  and  24  of  Cossmann  I believe 
represents  wolfgangi.  T.  wolfga^igi  as  will  be  noted  from  the 
accompan3dng  figures  is  a much  more  slender  species  and  usually 
with  a smooth  sutural  band.  The  pillar  carries  two  broad  folds, 
which  are  better  developed  than  in  wolfgangi  or  gatunensis. 


Terebra  dislocata  Gabb,  1873,  Trans.  Amer.  Phil.  Sci.,  vol.  15,  p.  225, 
Not  of  Sa}’. 

Terebra  {Acus)  bipartita  Sowerby,  variety  spirifera  Dali,  1895,  Proc. 
U.  S.  Nat.  Mus.,  vol.  18,  p.  38. 

Terebra  [Oxymeris)  bipartita  Sowerby,  variety  spirifera  Dali,  1903, 
Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt.  6,  p.  1632,  pi.  59,  fig.  13. 

Terebra  spirifera  INIaury,  1917,  Bull,  Amer.  Pal.,  vol.  5,  p.  188,  pi.  3 
figs.  15,  16. 

Ill  T.  Gatuncnsis  and  wolfgangi  the  pillar  is  nearly  smooth 


Length  33,  breadth  8.5  mm. 

Gatim  Stage:  Mt.  Hope^  C Z. 

Water  Cay. 


Terebra  spirifera  Dali 


Plate  I,  figure  13 
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or  with  two  board,  sub-obsolete  folds.  In  spirifera^  the  two  folds 
are  strong  and  recall  those  seen  in  the  recent  T.  dislocata.  The 
sutural  band  is  strongly  sculptured  by  the  end  of  the  ribs  which 
are  entirely  divslocated  by  the  deep  sulcus.  Typical  specimens 
have  three  or  four,  even  spirals,  which  are  stronger  than  the 
longitudinal  ribs.  Variation  occurs  in  the  number,  and  regu- 
larity or  these  spirals. 

Length  43,  breadth  9 mm. 

Gatun  Stage:  Banana  River,  Hill  dio.  /. 

Water  Cay. 

Terebra  spirifera  Dali,  variety  mldieOvSis,  n.  var.  Plate  i figure  7 

This  variety,  represented  only  by  a single  specimen  from 
Middle  Creek,  C.  R.,  differs  from  typical  spirifera,  in  having  on- 
ly three  spirals,  which  are  broad  and  strap-like  in  form. 

Gahm  Stage-.  Middle  Creek.  C.  R. 

Terebra  Berlinerae  Maury  Plate  i,  figures  17,  18 

Terebra  Berlinerce  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  198,  pi. 

4,  figs.  7,  8. 

This  beautiful  species  was  described  by  Dr.  Maury,  from  the 
Cercado  (Miocene)  formation  of  Santo  Domingo.  The  wdiorls 
are  slightly  convex,  and  its  sculpture  is  clOvSer,  finer  and  more 
delicate  than  is  seen  in  any  of  the  associated  Costa  Rican  Tere- 
bras.  Our  specimens,  all  imperfect,  were  collected  from  the 
hard  Gatun  sandstones  of  Boucary  Creek.  The  most  complete 
specimen  measures  21  by  6.5  mm. 


Gatun  Stage:  Boucary  Creek. 
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Terebra  estreliana,  n.  sp.  Plate  i,  figures  9,  16 

vShell  small;  nucleus  of  three  smooth  tapering  whorls;  post- 
nuclear  whorls  about  9,  sculptured  with  a faint  sutural  sulcus, 
which  is  lacking  or  nearly  so  from  the  early  whorls;  axial  sculp- 
ture of  about  eleven,  straight  or  slightl}^  oblique  ribs  which  pass 
from  suture  to  suture;  but  are  nearly  lacking  from  the  base; 
spirals  lacking  or  very  faint  on  the  spire-whorls,  so  that  they  ap- 
pear smooth  and  solid;  the  base  of  the  last  whorl  is  strongly  con- 
tracted and  shows  four  or  five,  ver}'  faint  spirals;  pillar  straight 
and  smooth;  beak  twisted. 

Length  7.5,  diameter  2.5  mm. 

This  is  a small  species  of  rather  solid  appearance,  strong 
ribs,  but  othervv^ise  nearl}^  smooth  whorls.  The  spirals  are  very 
faint  and  are  seen  best  only  when  viewed  at  right  angles  to  the 
source  of  light.  Our  specimen  came  from  the  Estrella  River. 

Gatun  Stage:  Zone  7,  Estrella  Riv^r,  C.  R. 

Terebra  costaricensis,  n.  sp,  Plate  i,  figure  19 

vShell  small  and  slender,  with  about  three,  long,  tapering 
smooth,  nuclear  whorls;  post-nuclear  whorls  eleven;  sutural 
band  rather  large  and  prominent,  strongly  tuberculated;  the 
spire- whorls  are  slightly  concave  and  have  at  their  base  or  just 
above  the  suture,  a revolving  series  of  tubercles,  which  are  the 
enlarged  bases  of  the  longitudinal  ribs;  longitudinal  ribs  on  the 
last  whorl  number  about  twelve,  are  nearly  straight  and  large 
and  strong  on  each  side  of  the  suture,  low  and  weak  in  the  mid- 
dle of  the  whorls;  the  surface  of  the  whorls  are  otherwise  smooth 
or  in  some  shells  feebly  spiralled;  base  slightly  rounded  with 
eight  or  more  spirals  which  becom.e  finer  as  the}’  approach  the 
canal;  the  longitudinal  ribs  are  continued  across  these  spirals. 

Length  13,  diameter  3 mm. 

The  above  description  is  based  mainly  on  two  specimens 
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from  Hill  No.  3,  of  the  Banana  River.  Our  collection  contains 
several  smaller  shells  from  Zone  7,  of  the  Estrella  River  in 
which  the  base  is  somevvhat  more  heavily  sculptured  and  with 
very  fine  spirals  over  the  main  surface  of  the  whorls, 

Terebra  bcfithalis  Dali  var.  bocasensis,  n.  var.  Plate  i,  figures  25,  26 

Cf.  Terebra  {Aais)be7ithalis  Dali,  1889,  Bull.  Mus.  Comp.  Zool.,  vol. 

18,  p.  65,  pi.  29,  fig.  6. 

This  species,  fairly  abundant  in  the  shale  beds,  just  north 
of  the  city  of  Bocas  del  Toro,  Panama,  agrees  closely  with  Dali’s 
figure  in  the  Blake  Report,  except  that  the  revolving  series  of 
tubercles  in  the  fossil  shells  seem  to  be  lower  and  broader. 
The  whole  surface  on  slight  magnification  is  seen  to  be  finely 
spirally  striated. 

Terebra  benthalis  was  described  by  Dali  from  specimens 
dredged  from  100  to  400  fathoms  of  water  off  the  Morro  Light, 
Havana,  Cuba.  The  species  belongs  to  the  section  Fusoterebra 
Sacco. 

Length  27,  diameter  6.5  mm. 

Gatim  Stage:  Bocas  del  Toro,  Panama. 

Terebra  pumbriensis,  n,  sp.  Plate  i,  figure  27 

Shell  of  medium  size,  composed  of  9 whorls  (type  with  a 
small  portion  of  the  apex  lost) ; the  early  post-nuclear  whorls 
(the  ist  3 or  4)  with  two  revolving  rows  of  tubercles,  formed  by 
the  intersection  of  fine,  oblique  riblets  and  two  spiral  bands;  on 
the  4th  whorl  of  our  specimen,  a median  spiral  makes  its  ap- 
pearance and  rapidly  increases  in  strength  so  that  the  later 
Vv^horls  have  three  rows  of  tubercles,  the  upper  or  most  posterior 
one  being  somewhat  the  strongest;  the  longitudinal  ribs  are  nar- 
row and  oblique,  and  on  the  last  whorl  number  about  20;  the 
space  between  the  ribs  have  three  or  four  fine,  incised  growth- 
lines; periphery  of  the  base  has  an  additional  tuberculated  spiral. 
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below  which  is  a band  composed  of  four  smooth,  close  spirals;  be- 
tween these  spirals  and  the  keel  is  a deep,  concave  zone;  pillar 
nearly  straight  and  smooth,  with  a single  sharp  keel  on  the 
back. 

Length  20,  diameter  4.75  mm. 

Of  this  interesting  and  distinctive  species,  we  have  onl}^  a 
single,  imperfect  specimen  from  the  Gatun  beds  of  Pumbri 
Creek.  The  three  rows  of  tubercles  are  evenly  spaced  and  there 
is  no  sutural  band. 

Gatun  Stage:  Pu7nbri  O^eek,  C.  R. 

Genus  COM  US  Linne 

Conus  molls  Brown  and  Pilsbry  Plate  2,  figures  i,  2 

Conus  molis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila. , 
vol.  63,  p.  343,  pi.  23,  fig.  I. 

Conus  molis  Maury,  1917,  Bull.  Amer.  Pal.,  vol,  5,  p.  200. 

This  is  the  common  Cone  in  the  Gatun  beds  of  Panama  and 
Costa  Rica  and  large  specimens  may  reach  a length  of  nearly  150 
mm.  The  upper  surface  of  the  whorls  carry  5 or  more  fine 
spirals  and  perfect  examples  of  young  shells  have  a few  of  the 
early  post-nuclear  whorls  finely  coronated.  Described  by  Brown 
and  Pilsbry  from  the  Canal  Zone,  the  species  has  also  been  col- 
lected by  us  at  several  stations  along  the  Panama  coast  between 
Colon  and  Bocas,  at  Water  Cay,  and  along  the  Banana  River  in 
Costa  Rica.  A large  specimen  from  Water  Cay  measures: 
length  144  mm,  width  81  mm. 

Gatu?i  Stage:  Gatun,  Water  Cay,  Banana  River,  etc. 

Conus  stenostomus  Sowerby  Plate  3,  figure  2 

Co7ius  stenostoma  Sowerby,  1849,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  5 p.  44. 

Cofius  steiiostoma  Guppy,  1866,  Id.,  vol.  22,  p.  287,  pi.  16,  fig.  2. 

Conus  stenosto77ia  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
230. 
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Conus  catenatiis  Guppy,  1876,  Quart.  Jour.  Geol.  Soc,  London,  vol.  32, 
p.  527,  in  part  b 

Conus  stcnostomiLS  Dali,  1903,  Trans.  Wagner  Free  Inst,  Sci.,  vol,  3, 
pt.  6,  p.  1583. 

Conus  stenostomus  Maury,  1917,  Bull.  Anier.  Pal.,  vol.  5.  p.  203,  pi.  6, 
fig.  4. 

A species  characterized  by  its  sharp  angulated  shoulder, 
concave  upper  surface  of  its  whorls  and  attenuated  anterior  can- 
al. Well-preserved  examples  showing  a highly  polished  sur- 
face and  traces  of  yellow  blotches  of  color  markings  were  col- 
lected quite  abundantly  in  the  coralline  of  Port  Limon.  The 
species  also  occurs  in  Jamaica  and  Santo  Domingo. 

Gatun  Stage:  Port  Limon. 

Conus  concavitectum  Brown  and  Pilsbry 

Conus  concavitechmi  Brown  and  Pilsbry,  1911.  Proc.  Acad.  Nat.  Sci. 

Phila.,  vol.  63,  p.  341,  pi.  23,  figs.  5,  6. 

Conus  {Lichoconus)  concavitectum  Cossmann,  1813,  Jour,  de  Conchy- 
liologie,  vol.  61,  p.  43,  pi.  4,  figs.  3,  4. 

In  adult  shells,  the  spire  whorls  become  concave.  The 
species  is  also  recognized  by  its  sharp  shoulder  and  low  spire. 
It  may  be  confused  with  varieties  of  proteus  but  the  sharp  should- 
er angle  and  spiralled  spire  whorls  will  separate  it.  Our  speci- 
mens come  from  Water  Cay,  and  measure  48  by  27  mm. 

Gatun  Stage:  Canal  Zone  and  Water  Cay. 

Conus  proteus  Hwass  Plate  2,  figures  3,  4 

Conus  proteus  Hwass,  1789,  Enc.  Meth.  vers,  i pt.  2,  p.  682. 

Conus  leoninus  Hwass  1789,  Enc.  Meth.  vers,  i pt.  2,  p.  683. 

Conus  proteus?  Gabb,  1873,  Trans,  Amer.  Phil.  Soc.,  vol.  15,  p.  232. 

? Conus  Berghaicsii  ? Gabb,  Idem.,  p.  232.  Not  of  Ploernes,  PMss.  Wien. 
Beck.  pi.  I,  fig.  3. 

Co7ius  leoninus  Gabb,  1881,  Jour.  Acad.  Nat.  Sci.  Phila,,  vol.  8,  2nd 
series,  p.  359. 
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Co7tus  Proteus  Dali,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt.  i, 
p.  26. 

Co7ius  Proteus  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  206,  pi.  6, 
fig.  II. 

This  is  a common  species  in  the  Miocene  and  Pliocene  beds  of 
Costa  Rica  and  Panama.  It  is  generally  possible  to  distinguish 
two  forms,  a smaller  one  which  agrees  with  typical  examples  of 
proteus  in  form  and  coloration  (which  is  frequently  preserved, ) 
and  a larger  and  heavier  type,  like  the  so-called  leoninus.  This 
second  variety  may  show  several  dark  spiral  bands  in  addition  to 
the  square  yellow  blotches.  Such  markings  we  have  not  observ- 
ed on  recent  examples  of  leoninus. 

Gatun  Stage:  Banana  River,  Port  Limoii,  Water  Cay.  Plio- 
cene: Monkey  Point;  Bocas. 

Conus  Veatchi,  n.  sp.  Plate  2,  figures  5,  8 

Shell  rather  large,  heavy  and  broad,  with  a low,  nearly  flat 
spire,  but  pointed,  slightly  projecting  apex;  spire-whorls  about 
10  in  number,  with  a slightly  raised  border  near  the  suture  and 
marked  with  fine  spirals  which  on  the  last  whorl  number  10  or 
ii;  shoulder  of  the  last  whorl  rounded  or  beveled;  last  w^horl, 
large  and  broad,  nearly  smooth  above,  except  for  the  very  faint 
spirals,  but  with  numerous,  fine,  irregular  spirals  on  the  canal; 
pillar  straight;  aperture  straight  and  narrow,  slightly  wider 
below. 

Length  43,  breadth  28  mm. 

The  present  collection  contains  two  specimens,  the  larger  of 
which  from  Water  Ca)q  serves  as  the  Iwlotype.  The  species  is 
very  unlike  any  of  the  associated  Gatun  species  in  its  low,  near- 
ly flat  spire.  The  Conus  demiurgus  Dali,  of  the  Chipola  Mio- 
cene of  Florida,  is  a related  species. 

It  is  named  for  Dr.  A.  C.  Veatch,  Director  of  the  Explora- 
tion Work  of  the  Sinclair  Consolidated  Oil  Corporation,  for  his 
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interest  and  co-operation  in  obtaining  the  extensive  collections 
which  form  the  basis  of  the  present  work. 

Gatun  Sta^e:  Water  Cay,  Pajiama. 

Gatnn,  C.  Z. 

Conus  floridanus,  var.  costaricensis,  n.  var.  Plate  3,  figures  3.  9 

Shell  conic,  with  a moderately  high  spire  of  about  eleven 
wliorls;  profile  of  the  spire  flat  or  slightly  concave  to  the  long 
’projecting  apex  seen  in  well-preserved  specimens;  shoulder  angle 
rather  sharp  with  the  whorls  slightly  concave  above  between  the 
sutures;  spire-whorls  generally  show  3 or  more  faint,  raised 
spirals  and  strongly  arcuated  growth  lines;  the  last  whorl  below 
the  shoulder  angle  is  usually  nearly  "smooth  above  (sometimes 
with  faint  spirals)  but  with  heavy  regular  spiral  groovings  to 
the  number  of  about  fifteen  on  the  canal;  the  canal  is  long,  rap- 
idly attenuated  and  usually  somewhat  flexed  belov/. 

Height  44,  breadth  21  mm. 

T\4)e  from  the  Gatun  beds  of  the  Banana  River. 

This  fossil,  quite  common  in  Costa  Rica,  should  probably  be 
classed  as  a variet}^  of  the  recent  Conus  floridanus  Gabb,  differing 
only  in  always  being  somewhat  more  slender.  They  also  agree 
closel}-  with  Dali’s  figure  of  Conus  chipolanus  Dali  from  the 
Chipola  Miocene  of  Florida. 

Care  should  be  taken  in  distinguishing  this  from  C. 
imitator  of  the  Canal  Zone.  In  that  species,  the  full-grown  shell 
is  larger,  wdth  nearl}^  straight  sides  and  finer  irregular  spirals  on 
the  canal. 

Gatun  Stage:  Batiana  River;  East  Grape  Point  Creek. 

Conus  imitator  Brown  and  Pilsbry  Plate  2,  figure  6 

Conus  ifnitator  Brown  and  Pilsbry,  April,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila. , vol.  63,  p.  342,  pi.  23,  fig.  4. 

Conus  Dalh  Toula,  Dec.,  1911,  Jahrb.  der  K-K  Geol.  Reichsanstalt, 
Wien,  vol.  61,  p.  508,  pi.  31,  figs.  23  a-d. 
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Conns,  {Lilkocomis)  Dalli  Cossniann,  1913,  Jour,  de  ConchyHoloj^ie, 
vol.  61.  p.  41,  pi.  3,  figs.  30,  31,  pi.  4,  figs.  7,  8. 

? Conns  Dali  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  212,  pi.  7, 
fig.  15. 

The  Conus  Dalli  Toiila  is  doubtless  the  young  of  imitator 
described  earlier  in  the  same  year  by  Brown  and  Pilsbry.  Fig- 
ure 6 is  of  a specimen  from  Mt.  Hope  which  measures  51  by  25 
mm.  F^rom  Costa  Rica,  the  collection  contains  a series  of  per- 
plexing Cones,  which  probabh"  should  be  referred  to  this  speces. 
From  costarice7isis  they  differ  in  their  nearly  straight  sides,  more 
irregular  spiral  groovingson  the  anterior  canal,  and  they  usually 
show  faint  spirals  over  most  of  the  body-whorl,  which  I have 
not  observed  on  cjslaricensis.  A large  .shell  from  Zone  C of 
Comadre  Creek  near  Cahuita,  measures  65  by  29  mm. 

Gatnn  Stage:  Mt.  Hope  and  GaUui  C.  Z. 

Water  Cay\  Panama. 

Banana  River,  East  Grape  Point  Creek, 
Comadre,  Middle  Creek,  C.  R. 

Ccntss  recognitus  Guppy  Plate  2,  figure  9 

Conus  solidus  Sowerby,  1849,  Quart.  Jour.  Geol.  Soc.  London,  vol.  6, 
p.  45,  Not  C.  solidus  Sowerby,  1841. 

Conns  solidus  Guppy.  1866,  Quart.  Jour.  Geol.  Soc.  London,  vol.  22, 
p.  287.  pi.  16,  fig.  1. 

Conns  recognitus  Guppy,  1867,  Proc.  vSci.  Assoc.  Trinided,  p.  171,  Har- 
ris Reprint,  Bull.  Amer.  Pal.,  vol.  8,  p.  198. 

Conns  pyriformis  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p,  229, 
Not  of  Reeve,  1843. 

Conns  recognitus  Guppy,  1876,  Quart.  Jour.  Geol.  Soc.  London,  vol. 

32,  p.  527. 

Conns  recognitus  Dali,  1903,  Trans.  Wagner  Free  In.st.  Sci. , vol.  3,  pt. 
6,  p.  1583. 

Conns  recognitus  Maury,  1917,  Bull.  Amer,  Pal.,  vol.  5,  p.  209,  pi.  7, 
fig-  9- 

This  species  is  easih^  recognized  by  its  well-rounded  .should- 
er and  a])pres.sed  sutures.  It  is  closely  related  to  the  recent  C. 
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pyriformis  Reeve  of  the  west  coast  of  Central  America  but  the 
fossil  shells  have  generally  a lower  and  hatter  spire.  It  is  also 
known  from  the  Miocene  of  vSanto  Domingo,  Jamaica  and 
Trinidad. 

Gatun  Stage:  Banajia  River,  Hill  No.  j. 

Conus  limonejisis,  n.  sp.  Plate  3,  figure.s  7,  8 

Shell  rather  large,  but  delicate  and  rather  slender;  spire  low, 
concave  to  the  slightly  projecting  apex;  spire  whorls  10  or  more, 
nearly  fiat  between  the  sutures  or  slightly  concave  due  to  a 
slightly  raised  border;  spire-whorls  with  3 or  4 low  spirals  which 
become  faint  on  the  later  whorls  so  that  they  are  nearly  smooth ; 
sutures  deep;  shoulders  of  the  last  whorl  angled  or  somewhat 
raised;  body-whorl  long  and  slender,  polished  and  smooth,  ex- 
cept for  a few  faint  spirals  near  the  tip  of  the  canal;  anterior 
canal  long  and  straight,  evenly  tapering. 

Length  41,  breadth  24  mm. 

This  species  is  based  on  2 specimens  from  the  coral  lime- 
stones of  Port  Limon,  where  it  is  associated  with  Conus  stenosi- 
omus  and  pla7iiliratus.  From  ste7iostomns,  its  straight  canal,  low 
spire  and  nearly  smooth,  polished  surface  is  most  noticeable. 

Gatuyi  Stage:  Port  Litnon,  C.  R. 

Conus  musaensis,  n.  sp.  Plate  1.  figures  22,  24 

Shell  small  and  solid;  spire  short,  conic,  composed  of  about 
2 pellucid,  globular  and  projecting  whorls  and  6 post-nuclear 
whorls;  the  spire-whorls  are  flat  or  slightly  caiicave  and  project 
slightly  over  the  anterior  sutures;  body-whorl  with  the  upper 
half  smooth,  but  with  12  deep  grooves  on  the  anterior  canal 
which  produce  wide,  spiral  bands;  these  grooves  are  delicately 
incised  by  raised  longitudinal  lines;  color  markings  are  some- 
times preserved,  which  appear  as  8 narrow,  gray  bands  on  the 
upper  half  of  the  whorl. 

Length  19,  breadth  g mm. 

This  small  species,  the  Gatun.  auaiogiie  of  die  recent  West 
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Indian  Conus  A^rassizi  Dali,  is  abundant  along  the  Banana 
River  and  elsewhere  in  Costa  Rica. 

(ratun  Stage:  Banana  River,  Zojie  6 Red  Cliff  Creek,  C.  R. 

Conus  cf.  interstinctus  Guppy  Plate  3,  figure  12 

Co7ius  interst'mdus  Guppy,  1866,  Ouart.  Jour,  Geol.  Soc.  London,  vol. 
22,  p.  2S8,  pi.  16,  fig.  3. 

A single  specimen  from  Hill  i,  of  the  Banana  River,  agrees 
close!}"  with  Guppy’s  figure  of  this  Jamaican  species.  The  shell 
measures  39  by  20  mm.  The  spire  is  moderate  in  height,  with 
a slightly  concave  ] profile.  The  spire- whorls  are  smooth  between 
the  sutures  l^ut  also  show  a slight  coronation.  The  last  whorl 
carries  about  15  narrow,  widely  spaced,  spiral  cords  which  an- 
teriorly are  slightly  beaded. 

Dr.  Maury  unites  interstinctus,  with  Sowerby’s  catenaius, 
but  that  species  is  based  on  a very  young  and  scarcely  distin- 
guishable specimen.  We  therefore  prefer  to  compare  the  Costa 
Rican  shell  with  Guppy’s  larger  and  well-figured  interstinctus. 

Gatun  Stage:  Ba^iana  River,  Hitt  No.  i. 

Conus  cf.  Sewalli  Maury 

Conus  Sewalli  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  . 201,  pi.  5,  fig.  3, 
pi.  6,  fig  3. 

The  collection  contains  2 young  shells  which  may  belong  to 
this  Dominican  species.  They  differ  from  the  preceding  inter- 
stmctus  in  being  shorter  and  broader,  and  the  spire-whorls  in 
])lace  of  being  smooth  are  marked  with  5 or  6 strong  spirals.  The 
last  whorl  is  scul])tured  with  15  or  more  wideh'  spaced  beaded 
spirals.  The  dimensions  of  the  largest  shell  are;  Length  or 
height  30,  breadth  19  mm: 

Gatun  Stage:  Banana  River. 

Conus  toroensis  n.  sj).  Plate  2,  figure  7 

Shell  of  medium  size,  with  a conic  spire  a little  more  than 
Yz  the  length  of  the  aperture;  the  whorls  of  the  spire  numbering 
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12  plus  are  flat  or  slightly  concave  and  bordered  below  b}^  a low 
Carina  projectly  slightly  above  the  suture;  this  carina  on  all  ex- 
cept the  last  whorl  bears  low  nodes,  about  20  to  the  later  whorls; 
the  spire-whorls  are  otherwise  smooth  except  for  the  arcuate 
growth  lines;  the  last  whorl  is  a tapering  cone,  nearl}’  smooth, 
except  for  the  faint  spirals  about  its  lower  one-third;  the  aper- 
ture is  narrow,  straight,  with  a thin  arcuate  outer  lip. 

Height  45,  diameter  21,  aperture  33  mm. 

This  shell  belong  to  the  Conus  consobrinus  group,  agreeing 
in  its  form  and  strongly  nodulated  spire  whorls.  The  main 
difference  is  that  toroensis  is  nearly  smooth,  the  spirals  showing 
only  on  the  lower  one-third,  while  consobrmus  has  most  of  the 
last  whorl  covered  with  beaded  spirls. 

Gatu7i  Stage:  Toro  Cays. 

Conus  (Chelyconus)  tortuosostriatus  Toula  Plate  i,  figure  15 

Conus  [Chelyconus)  tortuosostriatus  Toula,  1911,  Jahrb.  der  K-K. 
Geol.  Riechsandstalt,  Wien,  vol.  61,  p.  508,  pi.  31,  fig,  22. 

Conus  [Hemieonus)  tortuosostriatus  Cossmann,  1913,  Jour,  de  Conchy- 
liologie,  vol,  61,  p.  40,  pi.  3,  figs.  28,  29. 

Conus  tortuosostriatus  Maury,  1917,  Bull.  Arner.  Pal.,  vol.  5,  p.  205,  pi. 
6,  fig.  9 

This  shell  should  probably  be  considered  as  a short  variety 
of  gracilissimus  Gupp}^^,  differing  chiefl}^  in  its  broader  form  and 
shorter  spire. 

The  body-whorl  is  sculptured  with  about  24  raised, even,  spiral 
cords,  separated  by  deep,  even  interspaces.  These  interspaces 
are  crossed  by  neat,  incised  lines,  corre,sponding  to  the  lines  of 
growth.  The  nucleus  consists  of  about  3,  long,  tapering  smooth 
whorls,  after  which  follow  several  turns  of  carinated  and  finely 
coronated  post-nuclear  whorls. 

Length  22,  breadth  9 mm. 

Gatun  Stage:  Bocas  del  Toro. 
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Conus  granozonatus  Guppy  Plate  3,  fig.  15 

Conus  granozonatus  Guppy,  1866,  Jour.  Geol.  Sac.  London,  vol.  22,  p. 
287,  pi.  16,  fig.  5. 

This  is  a rare  species  in  Costa  Rica,  our  collection  containing 
only  a single  specimen  from  the  Gatun  beds  of  the  Rio  Blanco. 
It  is  characterized  b_v  a rather  high,  conic  spire,  with  smooth  or 
only  vSlighth"  coronated  whorls.  The  last  whorl  has  about  18, 
wide,  spiral  bands,  which  are  heavih"  granulated  above.  The 
s]:>ecimen  agrees  well  with  Guppy’s  figure  of  the  Jamaican 
shell. 

Length  25,  breadth  1 1 mm. 

Gatun  Stage:  Rio  Blanco,  C.  R. 

Conus  planlliratus  Sowerby  Plate  3,  figures  :o,  13 

Conus planiliratus  vSow'erby,  1S49,  Quart.  Jour.  Geol.  Soc.  London,  v^ol. 
6,  p.  44. 

Conus  planiliratus  Guppy,  1866,  Idem.  vol.  22,  p.  287,  pi.  16,  fig- 
ure 7, 

Conus  planitiratus  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  p.  230,  in 
part. 

Conus  pla7iiliratiis  Guppy,  1876,  Quart.  Jour.  Geol.  Soc.  London,  vol. 
32,  p.  528. 

Conus  planiliratus  Dali,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt.  6, 
P-  1583- 

Conus  planilh'atus  Cossinann,  Jour,  de  Concli3diologie,  vol.  61,  p.  48, 
pi.  3,  figs.  25,  26,  27. 

Conus  7'egularis  Gabb,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  2nd  .series, 
P-  359t  pb  46,  figs.  45-48.  Not  of  Sowerby. 

Conus  planiliratus  Maury,  Bull.  Ainer.  Pal.,  vol.  5,  p.  209,  pi.  7, 
fig.  10. 

The  occurrence  of  this  species  in  Costa  Rica  is  limited  to 
the  coral  limestones  of  Limon,  Gabb  had  specimens  from  here 
which  he  identified  with  the  recent  West  Coast  Comis  regu/aris 
of  Sowerby.  The  Limon  shells  agree  very  well  with  Guppy’s 
figure  in  the  Quarterly  Journal  and  with  Cossmann’s  figures  of 
Bsowden  and  Mindi  specimens.  The  species  appears  to  be  closely 
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related  to  the  recent  Co7ius  Stimpsofii  Dali  from  the  Florida 
Straits.  (Proc.  U.  S.  Nat.  Mus.,  vol.  24,  p.  503,  pi.  29,  fig.  7, 

1903)- 

Surface  of  whorls  are  heavily  sculptured  with  25,  30  or 
more  subequal  spiral  cords.  Upper  surface  of  whorls,  flat  or 
slightly  concave  and  with  3 or  more  spirals.  The  shoulder  is 
sharp  and  bounds  a rather  high,  conic  spire. 

Length  31,  breadth  16  mm. 

Gatlin  Stage:  Port  Limon. 

Conus  planiliratus,  var.  bocasensis,  n.  var.  Plate  3,  fig.  14,  16 

Shell  of  medium  size,  solid  with  a broad,  stubby  outline; 
spire  low,  conic  with  nearh^  straight  sides  and  composed  of  seven 
or  more  whorls;  the  ist  4 or  5 post-nuclear  whorls  are  coronated; 
spire-whorls  with  3 faint  spirals  and  curved  growth-lines;  body- 
whorl  large  and  wide,  with  25  strong  but  somewhat  irregular 
.simple  spiral  cords;  their  interspaces  are  wide  and  with  crowded, 
raised  lines  of  growth  and  sometimes  intercalated  spirals;  anter- 
ior canal  nearh"  straight. 

Length  32,  breadth  17  mm. 

This  Cone,  which  should  probably  be  considered  as  distinct, 
is  fairly  common  in  the  shale  beds,  belonging  to  the  Gatun 
vStage  on  Bocas  Island.  From  typical  planilu'atusxt  differs  in  its 
broad  stubby  form  and  coarse  sculpturing. 

Gatun  Stage:  Bocas  del  Toro,  Panama. 

Conus  marginatus  Sowerby  Plate  i,  fig.  20 

Conus  marginatus  Sowerb}%  1849,  Quart.  Jour.  Geol.  Soc.  Bondon, 
vol.  6,  p.  44. 

Canus  marginatus  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  16,  p. 
230. 

Conus  marginatus  Guppy,  1876,  Quart.  Jour.  Geol.  Soc.  London,  vol. 
32,  p.  528,  pi.  29,  fig.  5. 

Conus  marginatus  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  210,  pi.  7, 

fig.  II. 
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On  the  basis  of  Guppy’s  figure  in  the  Quarterly  Journal, 
this  cone  is  seen  to  belong  to  the  type  exemplified  b}'  the  recent 
C.  verrucosus,  with  its  sulcated  sides  and  appressed  or  beveled 
shoulder  angle.  Our  collection  contains  a single  specimen  from 
Zone  5 of  Red  Cliff  Creek  which  is  very  close  to  Guppy’s  figure. 
Cossmann’s  specimen  of  marginatus  from  Martinique  should 
probably  be  referred  to  some  other  species. 

Gaiun  Stage:  Zo7ie  5,  Red  Cliff  Creek,  C.  R. 

Conus  gracilissimus  Guppy  Plate  i,  figure  14 

Co?ius  gracilissimus  Guppy,  1S66,  Quart,  Jour.  Geol.  Soc.  London, 
vol.  22,  p.  288,  pi.  16,  fig.  4. 

Conus  Orbignyi  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  230, 
Not  C.  Orbignyi  Audouin,  1830. 

Conus  gracilissimus  Guppy,  1876,  Quart.  Jour.  Geol.  Soc.  London,  vol. 

32,  p.  527. 

Conus  gracilissimus  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3, 
pt.  6,  p.  1583. 

Conus  gracilissi mus  Cossmann,  1913,  Jour,  de  Conchyliologie,  vol.  61, 
pi.  4,  fig.  13. 

Conus  gracilissimus  3Iaury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  204,  pi. 
6,  figs.  8. 

A small,  but  long  and  slender  cone,  sulcated  with  25  or 
more,  strong,  regular  spiral  cords.  The  spire  is  long  and  slend- 
er with  slightly  coronated  whorls  and  the  area  between  the  su- 
tures is  delicately  decussated  b}'  3 or  more  spirals  crossed  by  the 
raised  and  arcuated  lines  of  growth. 

Our  collection  contains  specimens  from  Bocas  and  Limon, 
the  largest  measuring  26  b}^  9 mm. 

Gatun  Stage:  Bocas  del  Toro,  Pan.,  Port  Limon.  C.  R. 

Conus  Burckhardti  Bose  Plate  3,  figures  4,  5 

('onus  Burckhardti  Bose,  1906,  Bull,  de  Inst.  Geol.  de  Mexico, 
nutnero  22,  p.  50,  pi.  5,  figs.  39.  40. 

Shell  of  moderate  size,  with  a rather  high  slightly  concave 
spire  and  long,  acute  apex;  sutural  whorls  smooth,  except  for  the 
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faint  arcuate  lines  of  growth  and  very  indistinct  spirals;  the 
earlier  whorls  have  a carinated  suture  but  are  only  very  faintly 
coronated;  last  whorl  heavih^  sculptured  with  about  20,  wide, 
even  spiral  bands,  separated  by  grooves  of  about  1-3  of  their 
width;  these  grooves  are  faintly  incised  by  the  longitudinal 
lines  of  growth;  the  spiral  bands  are  slightly  wider  above 
and  smooth,  becoming  granulated  on  the  canal;  this  granulation 
appears  on  the  posterior  side  of  the  bands  only;  aperture  long  and 
narrow. 

Length  36,  diameter  14.5  mm. 

33  (apex  broken)  diameter  15  mm. 

The  original  specimen  of  Conus  Burckhardti  was  described 
from  the  Miocene  of  Mexico,  State  of  Oaxaca.  Our  specimens 
from  Panama  and  Costa  Rica  are  a little  larger,  but  show  the 
characteristic  high,  smooth,  spire  and  strong, flat,  spiral  bands  of 
the  body-whorl. 

Conus  tortuosopu7idatus  Toiila  is  a similiar  but  smaller 
species.  The  difference  in  sculpture  of  the  two  species  ma}^  be 
.seen  in  the  accompanying  figures,  the  spiral  bands  of  tortuoso- 
pzmctaius  being  double  or  incised,  while  in  Burckhai'dti,  they  are 
broad  and  simple. 

Gatlin  Stage:  Water  Cay,  Panama. 

Zone  2,  East  Grape  Point  Creek. 


Conus  Harrisi,  n.  sp.  Plate  3,  fig.  i 

Shell  of  moderate  size,  subcylindric  with  a high,  even,  conic 
spire;  spire-whorls  about  6 plus,  flat,  with  close  sutures,  except 
for  the  upper  whorls  which  are  slightl}^  carinate;  the  surface  of 
the  spire- whorls  is  nearly  smooth,  except  for  a few  faint  spirals; 
the  last  or  body  w^horl  is  strongly  sculptured  with  widely  spaced 
and  sub-regular  grooves;  these  grooves  form  about  14  wide, 
spiral  bands  about  the  lower  3~4th  of  the  last  whorl;  the  upper 
4th  below  the  .shoulder  angle  forms  a wide,  smooth  band;  below, 
the  .spiral  bands  are  generally  smooth  except  those  about  the  lower 


54 


Bulletin  39 


226 


half  of  the  shell,  which  become,  mesially  divided  and  bear 
a few  small  granulations  or  beads  about  their  upper  half;  aper- 
ture sublinear. 

Height  51,  diameter  23  mm. 

A single  specimen  of  this  elegant  species  wms  collected  from 
the  Gatun  of  the  Banana  River.  It  is  a species  of  the  Co?ius 
B2irckhardti  type  but  much  larger  and  v/hen  perfect  reaching  a 
length  of  nearly  60  mm.  The  sculpture  is  of  wide  bands  formed 
by  deep,  and  regularly  spaced  grooves  about  the  lower  3-4ths  of 
the  shell. 

Gatun  Stage:  Hill  No.  j.  Banana  Rive7\ 

Conus  multistriatus  Bose  Plate  I,  figures  21,  23 

Conus  Agassizi  Dali,  variey  multistriatiLS  Bose,  1906,  Bull,  de  Inst. 
Geol.  de  Mexico,  numero  22,  p.  49,  pi,  5,  figs.  34-38. 

Conus  gaza  Johnson  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila., 
vol.  63,  pi.  23,  figs.  2,  3. 

Conus  gaza  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  210,  pi.  7 
fig.  12. 

This  is  the  Co7ius  gaza  of  Johnson  and  Pilsbr}'  described 
from  the  Miocene  of  Santo  Domingo  and  the  Isthmus.  It  is  a 
small,  prett}^  species,  recognized  by  its  nearly  biconic  outlines 
and  neat  sculpture.  The  spire  is  high;  with  nearly  smooth,  spire- 
whorls  and  carinated  sutures.  The  last  whorl  is  rather  short  and 
heavih"  sulcated  wdth  about  18,  regular,  spiral  cords,  separated 
by  intervals  of  their  own  width. 

All  our  speeimens  come  from  Water  Cay,  where  the  species 
is  fairl}’  abundant.  The  largest  specimen  measures  20  by  ii 
mm.  Bose’s  original  specimens  are  from  the  Miocene  of  the 
State  of  Oaxaca,  Mexico.  They  are  somewhat  larger,  measuring 
28  by  15  mm. 

Gatim  Stage:  Water  Cay. 

Conus  tortuosopunctatus  Toula  Plate  3,  figures  6,  ii 

Conus  tortuosopunctatus  Toula,  1911,  Jalirb.  der  K-K.  Geol.  Reichsan- 
.stalt,  Wien,  vol.  6r,  p,  507,  pi.  31,  fig.  21. 
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Shell  small,  with  a high  smooth,  conic  spire  of  about  12 
whorls  the  earlier  post-nuclear  v^^horls  are  finely  nodulated,  the 
succeeding  have  the  sutures  carinated  and  then  simple;  bodA^- 
whorl  with  20  or  more  strong,  beaded,  spiral  cords;  three  spiral 
cords  are  usually  double  or  incised  with  a median  line,  especially 
on  the  anterior  canal;  the  beading  of  the  spiral  cords  is  develop- 
ed best  on  their  posterior  portions;  interspaces  of  the  cords  near- 
ly as  wide  as  the  cords  themselves,  smooth  or  with  faint,  longi- 
tudinal lines  and  frequently  a small  median  spiral. 

Length  30,  breadth  13  mm. 

Gahm  Stage:  Aft.  Hope. 


FAMILY  TURRITID.F: 

Genus  TURRICULA  Schumacher 
Section  vSurcula  H.  and  A.  Adams 
Turricula  Savsnoides,  n.  sp.  Plate  4,  figure  6 

Shell  rather  large  and  moderatehc  solid;  whorls  about  12  in 
number,  heavily  sculptured  with  ribs  and  spiral  cords;  nucleus 
of  two  smooth,  slightly  bulbous  whorls;  post-nuclear  wdiorls  in- 
creasing uniformily  in  size;  concave  above,  widest  below  the  per- 
iphery: suture  strongly  appressed  with  a spiral  cord  in  front  of 
it;  anal  fasciole  fiat  or  concave,  appearing  nearly  smooth  except 
for  about  three,  small,  widel}-  spaced  spirals;  remainder  of 
whorls  strongly  seulptured  with  8 or  12  axial  ribs  which  are 
lacking  from  the  anal  fasciole  and  from  the  base  of  the  last 
whorl;  spiral  sculpture  of  3 or  4 strong  cords  on  the  spire- whorls, 
becoming  10  or  more  on  the  last  whorl  in  addition  to  those  of  the 
anterior  canal;  finer,  intercalated  threads  are  present  betw^een 
the  main  spiral  cords  on  the  later  whorls;  the  interval  between 
the  spirals  is  finely,  longitudinally  striated  by  long  growth  lines: 
anterior  canal  long  and  nearly  straight,  slightly  calloused  along 
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the  inner  lip;  outer  lip  thin,  with  a shallow  anal  sinus,  l^ung  in 
the  sutural  fasciole. 

Length  54,  diameter  20,  last  whorl  38  mm. 

This  elegant  species  may  be  compared  with  the  T.  jaquensis 
Sowerby  from  the  Santo  Dominican  Miocene  and  the  recent  T. 
lavinia  Dali  from  the  West  Coast  of  Mexico.  The  Dominican 
species  lacks  the  sutural  cord,  as  well  as  differing  in  details  of  its 
sculpture.  T.  lavinia^  appears  to  be  more  closely  related,  differ- 
ing in  its  finer  sculpture  and  proportions. 

Gatun  Stage:  Hill  la,  Banana  Rivei". 

Turricula  lavinoides  var.  limonensis,  n.  var.  Plate  4,  figure  12 

Shell  of  medium  size  and  with  about  10  whorls;  nuclear 
whorls  about  2 in  number,  at  first  smooth,  becoming  finely  rib- 
bed on  the  last  half;  post-nuclear  whorls  spirally  and  axially 
sculptured;  anal  favSciole  concave,  smooth,  with  a strong  spiral 
cord,  just  in  front  of  the  appressed  suture;  axial  sculpture  of 
about  8 sharp  or  pointed  ribs  on  the  periphery  of  each  whorl, 
lacking  entirel}^  from  the  anal  fasciole  and  from  the  base  of  the 
last  whorl;  spiral  sculpture  of  3 cords  on  the  earh^  spire- whorls 
becoming  more  numerous  on  the  later,  due  to  the  intercalation 
of  additional  spirals;  on  the  last  whorl,  the  spirals  number  about 
22, including  those  on  the  canal;  anterior  canal  long  and  straight; 
anal  sinus  shallow;  outer  lip  thin. 

Length  47,  diameter  18,  last  whorl.  32  mm. 

67  27  47 

This  shell  when  full-grown  appears  distinct  from  the  lavi- 
noidcs  but  3'Oung  specimens  cannot  be  easily  separated.  This 
variety  differs  from  the  t\’pical  form,  by  its  sharp,  narrow,  and 
widely  spaced  axial  ribs,  which  produce  a sharp,  angled  and 
not  rounded  shoulder  to  the  periphery  of  each  whorl.  The  anal 
fasciole  is  also  wider  and  more  smooth. 

Gatmi  Stage:  Toro  Cays.  Port  Liman,  eoraltine  timestones. 
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Turricula  taurina,  n.  sp.  Plate  5,  figure  3 

Shell  small,  slender  and  fusiform;  mucleus  of  nearly  two 
smooth,  convex  whorls;  post-nuclear  whorls  about  seven;  su- 
tures appressed  and  bordered  by  a spiral  cord;  fasciole  about 
one-half  the  width  of  the  spire-whorls,  smooth;  the  sculpture  of 
the  whorls  is  spiral,  axial  ribs  lacking;  on  the  spire-whorls  there 
are  four  raised  spiral  cords  with  the  flattened  interspaces  about 
three  times  the  width  of  the  spirals  themselves;  on  the  last  whorl 
and  anterior  canal,  there  are  18  or  19  spirals;  anterior  canal, 
long,  slender  and  strongly  twisted  or  curved;  outer  lip  simple; 
anal  sinus  as  indicated  by  the  growth  lines  is  wdde,  moderate- 
ly deep  and  occupies  the  middle  of  the  fasciole. 

Length  25,  diameter  8,  last  whorl  16  mm. 

This  is  a small  and  delicate  species,  characterized  by  its 
slender,  fusiform  outlines  and  lack  of  an  axial  sculpture.  The 
spirals  are  narrow,  raised  cords,  rather  wideh^  spaced.  The 
single  specimen  was  collected  at  Bocas  del  Toro. 

Gatun  Stage:  Bocas  del  Toro,  Pa^iama. 

Turricula  Terryi,  n.  sp.  Plate  5,  figure  4 

Shell  small,  slender  and  fusiform,  with  a long,  evenly  taper- 
ing spire  and  slender,  twisted  anterior  canal;  nucleus  of  two, 
smooth,  small  whorls,  followed  b}^  8 sculptured  post-nuclear;  su- 
ture appressed,  bordered  by  a low,  but  wide,  spiral  cord ; upper 
half  or  more  of  each  spire-whorl,  flat  or  slightl}^  concave  and 
forms  the  fasciole;  fasciole  nearl}^  smooth  or  sculptured  with 
few,  low,  faint  spirals;  early  spire-whorls  strongl}^  sculptured 
with  12  or  13  axial  ribs  which  are  most  heavy  on  the  periphery 
of  each  whorl ; these  ribs  become  progressive!}^  weaker  and  on  the 
last  whorl  are  only  feebly  developed  on  the  shoulder  or  periph- 
ery; spiral  sculpture  persistant  but  weak,  consisting  on  the  spire- 
whorls  of  4 cords  on  the  lower  half,  alternating  with  much  weak- 
er spirals;  the  fasciole  as  already  noted  is  nearly  smooth,  or  very 
weakly  .spiralled;  on  the  last  whorl,  there  are  20  spirals,  includ- 
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ing  those  on  the  anterior  canal;  aperture  elliptical  with  a thin 
outer  lip  and  long  twisted  anterior  canal. 

Length  23.5,  diameter  7,  last  whorl  15  mm. 

The  small  exposure  of  Gatun  shales,  on  the  'east  shore  of 
Columbus  Island,  about  one  mile  north  of  the  city  of  Bocas  del 
Toro,  has  yielded  a large  number  of  small  interesting  gastropods, 
rdore  than  a dozen  species  of  Pleiirotomids  were  collected  at  this 
place  by  Mr.  R.  A.  Terry  and  the  writer  during  a short  period 
of  collecting. 

The  T.  faurhia,  also  from  this  locality,  is  somewhat  similiar 
but  differs  by  its  more  convex  whorls,  deeper  fasciole  and  prati- 
cally  lacks  all  axial  sculpturing. 

Gatun  Stage:  Bocas  del  7o?v,  Panama. 

Genus  TURRIS  Bolton 

Turn’s  alSjiida  Perry  Plate  4,  figres  i,  2 

Pleurotoma  albida  Perry,  1811,  Conch.  Expl.,  pi.  32,  fig.  4. 

Pletu otoma  virgo  Lamarck,  1822,  An.  s.  Vert.,  vol.  7,  p.  94. 

Pieurotoma  haitensis  Sowerby,  1849,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  6,  p.  50. 

Pleurotoma  virgo  Ivloore,  1853,  Quart.  Jour.  Geol.  Soc.  Lond.,  vol.  9, 
p.  130. 

Pleurotoma  barreiti  Guppy,  1866,  Quart.  Jour.  Geol.  Soc.  London,  vol. 
22,  p.  290,  pi.  17,  fig.  6. 

Pleurotoma  antillarum  Crosse,  1865,  Journal  de  Conchyliologie,  vol. 
13,  p.  34,  pi.  I,  fig.  8.  Not  of  d’Orbigny. 

Turris  {Surcula)  virgo  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15, 
pp.  206,  207. 

Pleurotoma  albida  Dali,  1890,  Trans.  Wagner  Free  in.st.  Sci. , vol.  3, 
pt.  I,  p.  28,  pi.  4,  figs. 8a. 

Pleurotovia  albida  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  343. 

Pleuroto)ua  haitensis  Cossinann,  1913,  Jour,  de  Conchyliologie,  vol. 
61,  p.  16,  pi.  2,  figs.  1-4. 

Pleurotoma  cf.  antillarum  Cossmann,  1913,  Jour,  de  Conch3'liologie, 
vol.  6r,  p.  18,  pi.  2,  figs.  5,  6. 

Turris  albida  Dali,  1915,  Bull.  90,  U.  S.  Nat.  Museum,  p.  38,  pi.  5,  fig. 
15,  pi.  14,  fig.  7. 
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Tnrris  albida  Maury,  1917,  Bull.  Atner.  Pal.,  vol,  5,  p.  214,  pi.  8,  figs. 

4-8. 

This  is  a common  species  in  the  Gatun  beds  of  Central  Amer- 
ica. The  usual  form  is  a large,  strongly  sculptured  and  should- 
er shell,  which  corresponds  best  to  the  variet3^  described  by 
Guppy  from  Jamaica  as  barretti.  Our  largest  specimen  from 
Toro  Cays,  Panama  measures  as  follows:  Length  86,  diameter 
27,  last  whorl  56  mm.  T.  albida^  is  also  a common  fossil  in  the 
Miocene  of  Santo  Domingo,  Jamaica,  Trinidad  and  Venezuela. 
Its  geological  range  is  from  the  Oligocene  to  the  recent. 

Gahm  Stage:  Gatu?i,C.  Z. 

Toro  Cay,  Water  Cay,  Panama. 

Genus  LEUCOSYRINX  Dali 

Leucosyrinx  chloris,  n.  sp.  Plate  5,  figure  19 

Shell  subfusiform,  thin,  with  an  acute  spire  and  a long, 
straight,  anterior  canal;  nucleus  small,  globular  of  about  2, 
smooth,  convex  whorls;  post-nuclear  whorls  about  7;  the  spire- 
whorls  are  strongly  angled  in  the  middle,  leaving  a wide,  con- 
cave or  sloping  zone  about  the  upper  suture;  the  sculpture  con- 
sists of  small,  more  or  less  confluent  tubercles  on  the  periphery 
of  the  whorls  and  number  on  the  last  whorl  about  14;  in  addi- 
tion, the  whole  surface  is  strongly  sculptured  with  raised,  sub- 
equal, spiral  threads;  base  strongly  contracted  to  the  long, 
straight,  anterior  canal;  the  outer  lip  is  broken;  anal  sinus,  as 
indicated  by  the  growth  lines,  lies  in  the  concave  zone,  close  to 
the  upper  suture. 

Length  14.50,  diameter  5.00,  aperture  7.25  mm. 

This  appears  to  be  a true  Leucosyrinx , characterized  by  its 
thin  shell,  long,  anterior  canal  and  acute  spire.  It  occurs  in  the 
Bocas  shales  with  Drillia  lithocolletoides,  cocosina,  Terebra  benth- 
alis  var.  bocasensis  and  others,  shells  which  are  all  closeL^  related 
to  recent  deep-water  species. 

Gatlin  Stage:  Bocas  del  Toro. 
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Genus  ANC[STROSYR(NX  Dali 

Ancistrosyrinx  elegans  Dali,  variety  Plate  4,  figure  17 

Andstrosyrhix  elegans  Dali,  1881,  Bull.  Museum  Comp.  Zool.,  voL 
9,  P.  54. 

Ancistrosyrinx  elegans  Dali,  1889,  Bull.  Museum  Comp.  Zool.,  voL 
18,  pt.  2,  p.  78,  pi.  38,  fig.  3. 

The  discovery  of  tliis  elegant,  recent  vSpecies  in  the  Gatun 
beds  of  Costa  Rica  is  of  more  than  usual  interest,  the  record 
being  based  on  a single,  small  but  otherwise  quite  tj^pical  speci- 
men from  Hill  la  of  the  Banana  River.  Comparison  with  Dali’s 
figure  in  the  Blake  Report,  shows  no  important  difference,  ex- 
cept that  the  sculpture  of  the  fossil  shell  is  somewhat  finer. 

A.  elegans,  is  recorded  by  Dali  from,  the  Florida  Reefs  and 
from  805  fathoms  of  water  off  Havana,  Cuba. 

The  dimensions  of  our  shell  is  as  follows:  Length  15,  diam- 
eter 5.75,  last  whorl  ii  mm. 

Gatim  Stage:  Hill  la,  Banajia  River. 

Ancistrosyrinx  Dalli,  n.  sp.  Plate  4,  figure  16 

Shell  larger  than  the  preceding  and  very  nearlj^  smooth;  nu- 
cleus v^x\  small  and  smooth;  post-nuclear  whorls  seven  or  more 
with  a large  and  prominent,  dentate  or  spinous  keel;  between 
the  keel  and  the  suture,  there  is  a wide,  nearly  flat  area,  which 
carries  a strong,  smooth,  median,  spiral  cord,  behind  which  lies 
the  small  concave  anal  fasciole;  the  rest  of  the  shell  is  smooth 
and  without  spirals ;on  the  last  whorl,  the  peripheral  keel  carries 
about  18  short,  broad,  spiny  teeth;  the  canal  is  long,  slender  and 
straight;  outer  lip  thin  and  fragile. 

Length  14,  diameter  7,  last  whorl  9.5  mm. 

20  10,  15  mm. 

Two  specimens  are  represented  in  our  collection,  and  the 
smaller  but  more  perfect  specimen  is  selected  as  the  Holotype. 
It  differs  from  the  described  species  of  Ancislrosyrin  v by  its 
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nearly  total  lack  of  spiral  sculpturing.  The  species  is  named 
for  Dr.  W.  H.  Dali  of  the  National  Museum,  the  author  of  the 
genus  A ncistrosy^'inx. 

Gatun  Stage:  Toro  Cay,  Water  Cay,  Pavaina. 

Genus  ORILLIA  Gray 

Driliia  venusta,  Sowerby  Plate  4,  figure  9 

Fleurotonia  venusta  Sowerby,  1849,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  6,  p.  50,  pi.  10,  fig.  7. 

Pleurotonia  veuustuni , Guppy,  1866,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  22,  p.  289. 

Turris  {Driliia)  venusta,  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol. 
15,  p.  208. 

Pleurotoma  venusta.  Guppy,  1876,  Quart.  Jour.  Geol.  Soc.  London,  vol. 

32,  p.  527- 

Pleurotoma  venusta.  Guppy  and  Dali,  1896,  Proc.  U.  S.  Nat.  Museum, 
vol.  19,  p.  305. 

Driliia  venusta  Maury,  1917.  Bull.  Amer.  Pal.,  vol.  5,  p.  216,  pi.  8, 
figs.  13,  14. 

The  Driliia  vemista  and  consors  of  Sowerby,  are  the  two 
commonest  Pleurotomids  in  the  Gatun  beds  of  Costa  Rica. 
Both  are  characterized  b}"  a neat,  regular  and  reticulate  sculp- 
ture of  spirals  and  axial  ribs.  In  venusta,  the  anal  fasciole  is 
narrow,  and  appears  as  a deep  constricted  zone,  encircling  the 
upper  part  of  each  whorl.  The  spirals  are  narrow  bands,  pro- 
duced between  deep,  incised  lines  and  in  typical  specimens  num- 
ber on  the  last  whorl  about  18.  The  canal  is  rather  long  and 
usually  more  or  less  twisted. 

Driliia  venusta,  occurs  also  in  the  Miocene  of  Jamaica, 
Trinidad  and  in  Santo  Domingo. 

Gatun  Stage:  Gatun,  C.  Z. 

Banana  River,  Port  Limon. 

Driliia  consors,  Sowerby  Plate  4,  figures  8,  10,  13 

Pleurotoma  consors,  Sowerby,  1849,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  6,  p.  50. 
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Pleurotoma  consora.  Guppy,  i866,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  22,  p.  280. 

Turris  {Drillia)  militans,  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol. 
15,  p.  207.  Not  of  Hinds,  1843. 

Plein'otoma  consors.  Guppy,  1876,  Quart.  Jour.  Geol.  vSoc.  London,  vol. 

32,  p.  527- 

Drillia  militaris,  Gabb,  18S1,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  and 
series,  p.  337. 

Pleurotoma  alesidota,  Dali,  var.  magma  Bose,  1908,  Bol.  Inst.  Geol  de 
Mexico,  No.  22,  p.  47,  pi.  5,  figs.  30,  31,  33,  45, 

Pleurotania  sp.  aff.  PL  alesidoia  (Dali)  var.  maeilenta  Toula,  191T, 
Jahrb.  der  K-K  Geol.  Reichsanstalt  Wien, vol.  61,  p.  5o5,  pi,  30,  fig. 
II.  ILioX  alesidoia  or  macilenta  Dali,  1889. 

Drillia  consors  Brown  and  Piisbry,  1911,  Proc.  Acad  Nat.  Sci.  Phila., 
vol.  63,  p.  345. 

Drillia  consors,  Cossmann,  1913,  Jour,  de  Conchyliologie,  vol.  61,  p. 
20,  pi.  2,  figs.  8-14. 

Drillia  cofisors,  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  216,  pi.  8, 
figs.  15,  16. 

This  species  is  easily  distinguished  from  the  venusta,  by  its 
more  slender  form,  wide  but  shallow  anal  fasciole,  sharper  sculp- 
ture and  straight,  longer,  anterior  canal.  The  most  common 
variety,  illustrated  by  figure  10,  averages  in  length  about  35 
mm.  The  axial  ribs  are  numerous  (about  28),  straight  or 
slightly  oblique  aiid  only  slightly  heavier  than  the  raised  spiral 
cords.  In  addition  the  surface  is  overrun  by  fine  and  almost  mi- 
croscopic spirals.  Figure  8 of  a large  variet}^  from  Grape  Point, 
has  about  9 whorls  and  measures  60  mm  in  length.  The  early 
spire-whorls  have  the  usual  sculpture  as  seen  on  tj^pical  consors. 
On  about  the  seventh  whorl,  the  ribe  increase  suddenly  to  near- 
ly twice  their  normal  number.  They  gradually  become  obsolete, 
so  that  on  the  last  whorl,  praticallj^  only  the  spirals  are  left. 
The  fine,  microscopic  spirals  seen  on  typical  consors  are  lack- 
ing. 

The  Drillia  alesidoia  and  its  variety  7nacilenta  Dali  of  the 
recent  West  Indian  fauna,  are  closely  related  to  consors. 
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Gatun  Stage:  Mt,  Hope,  C.  Z. 

Banana  River,  Port  Limon, 

Boras. 

Drillia  cf.  moensis,  Gabb 

Drillia  moensis,  Gabb,  1S81,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  2nd 
series,  p.  351,  pi.  46,  fig.  33. 

A single  small  speimen  of  a Drillia  was  collected  from  the 
coral  limestones  near  Limon,  which  agrees  partly  with  Gabb’s 
figure  and  description.  Our  specimen  has  7 instead  of  8 ribs, 
and  lacks  the  sutural  spiral  mentioned  b}"  Gabb.  The  dimen- 
sions of  this  shell  are:  Length  12.5,  diameter  4.5,  la.st  whorl 
7 mm. 

Gahin  Stage:  Port  Limo7i. 

Drillia  papaya,  n.  sp.  Plate  4,  figure  5 

Shell  of  medium  size,  slender  and  subfusiform;  whorls  10 
(mucleus  eroded);  anal  fasciole,  a deep  concave  zone,  occup3nng 
about  1-3  of  a whorl  interval  and  bordered  above  by  a small  su- 
taral  cord;  sculpture  of  heavyy  knob-like  ribs,  crossed  by  spiral 
threads  of  different  strengths;  axial  ribs  about  6 on  the  last 
whorl,  lacking  from  the  fasciole  and  from  the  base  and  anterior 
canal;  spiral  sculpture  of  primar}"  secondary  and  tertiarx’  threads, 
there  being  about  four  primarx^  threads  on  each  spire- whorl, 
on  the  last  whorl  there  are  8 or  more  primarx^  threads,  xvith  an 
intermediate  secondar}^  and  finer  tertiarx"  threads  on  each  side; 
the  anterior  canal  has  numerous  threads  of  xmrxnng  strength ; 
aperture  long  and  subelliptical;  anterior  canal  long  and  slightly 
bent  backwards;  anal  sinus  as  indicated  by  the  growth  lines  is 
deep  and  xxnde. 

Length  32,  diameter  10,  last  whorl  19  mm. 

A single  specimen  was  collected  from  certain  sandstones  of 
Lower  Gatun  age  from  a small  tributar}^  stream  of  the  Rio 
Codes  near  Old  Harbor,  C.  R.  The  recent  Drillia  haliostrephis 
Dali  from  the  Gulf  of  Mexico  appears  closelxmelated,  but  the  fos- 
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sil  shell  has  a more  slender  spire  and  slightly  longer  anterior 
canal. 

Gatun  Stage:  Rio  Codes,  C.  R. 

Orillia  COCCOS,  n.  sp.  Plate  5,  figure  7 

Shell  small,  slender  and  fusiform;  whorls  10  or  more,  nu- 
cleus eroded;  fasciole  deep  and  concave,  about  of  the  width  of 
a spire- whorl,  bordered  above  by  a strong  sutural  cord,  other- 
wise smooth;  sculpture  of  strong  axial  ribs,  which  are  lacking 
from  the  fasciole  and  from  the  base  of  the  last  whorl;  these  ribs 
number  on  the  last  whorl  about  10;  the  ribs  are  crossed  b}- 
strong,  raised  cord-like  spirals,  there  being  at  first  2 on  the  earl- 
iest spire-whorls  and  on  the  later  3;  the  last  whorl  shows  8 
spirals  and  the  wide  interspaces  are  occupied  by  3 or  more  small- 
er ones;  additional  and  more  crowded  spirals  occur  on  the  long 
slender  canal;  anterior  canal  long  and  slender,  slightly  bent. 

Length  21,  diameter  6,  last  whorl  12  mm. 

A small,  very  slender  and  fusoid  species  with  strong,  persis- 
tent spiral  and  axial  sculpture.  A single  specimen  was  collect- 
ed at  Coco  Plum,  a small  cocoanut  plantation  about  40  miles  east 
of  Bocas  del  Toro. 

Gatun  Stuge:  Coco  Plum. 

Drillia  chiriquiensis,  n.  sp.  Plate  5,  figure  2 

Shell  solid  of  medium  size;  whorls  7 (apex  lost),  of  slighth^ 
convex  profile;  anal  fasciole  small  but  quite  deep  and  nearly 
smooth;  suture  strongly  appressed  and  bordered  just  below  by  a 
strong,  elevated  spiral  cord;  sculpture  of  numerous,  somewhat 
oblique  riblets  and  numerous  weak  spirals;  the  ribs  commence 
at  the  lower  edge  of  the  fasciole,  pass  slightly  obliquely  across 
the  whorls  to  the  suture  or  on  the  last  whorl  across  the  base  to 
the  canal;  the  ribs  on  the  last  whorl  number  15  or  16;  spirals  of 
numerous  weak  threads  which  are  generall)^  alernating  in  charac- 
ter; the  spirals  are  ver}-  small  on  the  fasciole,  quite  large  and 
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coarse  on  the  anterior  canal;  the  outer  lip  is  heavily  thickened 
by  a large  rib;  anterior  canal  short  and  bent. 

Length  25,  diameter  8,  last  whorl  15  mm. 

A single  shell  from  Bocas,  serves  as  type  for  this  species.  It 
recalls  the  D.  consors  Sowerby,  but  differs  in  its  much  finer 
sculpture. 

Gatun  Sage:  Bocas  del  Toro,  Payiama. 

Orillia  citria,  n.  sp.  Plate  5,  figures  12,  13 

Shell  small;  whorls  about  8,  of  which  the  first  2 belong  to 
the  small,  obtuse,  smooth  nucleus;  the  post-nuclear  whorls  are 
strongh^  sculptured  with  ribe  and  spirals;  the  upper  1-3  of  the 
spire-whorls  carries  a concave  fasciole,  bordered  posteriorly  by  a 
strong  sutural  cord  to  the  ist  post-nuclear  whorl;  the  fasciole  is 
smooth  or  only  faintly  sculptured  with  fine  spirals;  the  sculpture 
consists  on  the  last  whorl  of  about  9 ribs  which  fade  out  rapidly 
on  the  base  and  on  the  fasciole;  the  ribs  are  crossed  on  the  early 
spire- whorls  by  2 spiral  cords,  becoming  3 on  the  later;  on  the 
last  whorl  there  are  12  more  of  which  6 are  on  the  anterior  ca- 
nal; the  intervals  between  the  spirals,  are  3 or  more  times  as 
wide  as  the  spirals  themselves  and  are  sculptured  with  fine 
spirals  threads;  aperture  sub-elliptical,  with  a short  and  slightly 
twisted  anterior  canal;  anal  sinus  moderate. 

Height  II,  diameter  4 mm. 

A small  species,  common  in  the  coralline  phase  of  the  Gatun 
at  Port  Limon. 

Gatun  Stage:  Port  Lmion. 

Drillia  aquanica,  n.  sp.  Plate  5,  figures  16,  17 

Shell  small,  slender  with  a long  spire  and  a shorter  last 
whorl;  whorls  about  ii,  the  nucleus  composed  of  2 small,  smooth 
convex  whorls  and  about  9 post- nuclear;  w^horls  strongly  sculp- 
tured with  ribs  and  spiral  cords;  fasciole  nearly  1-3  the  width  of 
the  spire-whorls,  marked  with  fine  spirals  and  bordered  poster!- 
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orl}^  by  a strong  sutural  cord;  the  spiral  sculpture  consists  on 
the  early  whorls  of  2,  later  3 and  fineh^  4 cords  on  the  penulti- 
mate whorls;  the  last  whorl  has  8 spiral  cords  and  10  others  on 
the  canal;  the  spiral  cords  are  separated  by  interspaces  of  slight- 
ly greater  width;  the  interspaces  are  finel)^  striated  with  small 
spiral  threads;  the  axial  sculpture  consists  of  about  9 knot-like 
ribs  over  which  pass  the  enlarged  spiral  cords;  the  ribs  pass  over 
the  base  of  the  last  whorl  to  the  canal  and  slightl}^  over  the  fac- 
ciole;  aperture  elliptical  with  a short,  vStraight  canal. 

Height  18,  diameter  6,  last  whorl  9 mm. 

This  is  a diminutive  of  Drillia  fusiformis  of  the  Miocene  of 
Santo  Domingo,  the  two  species  having  practically  the  same 
sculpture.  Drillia  fusiformis  of  ii  whorls  measures  35  mm  in 
length,  while  aquanica  of  the  same  number  of  whorls  has  a 
length  of  onl}^  19  mm.  The  Maury  collection  contains  a small 
but  quite  typical  specimen  of  aquanica  from  the  Rio  Gurabo, 
Santo  Domingo. 

GaUm  Stage:  Water  Cay. 

Orillia  limonica,  n.  sp.  Plate  4,  figure  15 

In  general  form  like  Drillia  co?isors  Sowerby,  with  a long 
spire  and  but  slightly  shorter  anterior  canal;  whorls  about  8^  of 
which  154  belongs  to  the  small,  smooth,  blunt  nucleus;  the 
post-nuclear  whorls  are  sculptured  with  ribs  and  weaker  spirals  ; 
on  the  I St  three  whorls,  the  anal  fasciole  is  but  slightly  differ- 
entiated; it  increases  slowh^  in  strength  until  on  the  later  whorls 
it  has  become  a concave  zone  as  in  consors;  a sutural  cord  is  in- 
troduced on  the  2nd  post- nuclear  whorl  and  is  present  on  all  the 
succeeding  whorls;  on  the  spire- whorls  there  are  about  ii,  wide- 
ly spaced  ribs;  these  ribs  are  lacking  from  the  anal  fasciole,  ex- 
cept on  the  very  earlest  whorls,  where  the}"  are  faintl}’  continued 
towards  the  upper  sutures;  on  the  last  whorls,  the  ribs  are  small- 
er and  number  about  13;  between  these  main  ribe  on  the  last 
whorl  there  appear  occasionally  smaller  and  shorter  ribs  which 
do  not  reach  to  the  edge  of  the  fasciole;  there  are  5 faint  spirals 
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crossing  the  ribs  on  the  spire-whorls  and  very  much  finer  ones  in 
the  anal  fasciole;  the  last  whorl  shows  about  10  spirals  together 
with  others  on  the  canal;  aperture  elongate  v/ith  the  anterior 
canal  rather  long  and  straight. 

Length  19,  diameter  6.5  mm. 

Like  the  DrilUa  consors  in  form,  this  species  is  distinguish- 
ed by  its  fewer  ribs  and  shallower  anal  faciole.  The  ribs  on  the 
earlier  whorls  are  oblique,  but  become  very  nearly  straight  and 
vertical  on  the  later. 

Gatun  ^Stage:  Port  Limon. 

DriSfia  bocatoroensis,  n.  sp.  Plate  5,  figure  6 

Shell  of  medium  size,  solid  and  .strongly  sculptured  with 
ribs  and  spirals;  whorls  about  11,  the  nucleus  eroded  in  the  type 
specimen;  fasciole  occupying  about  1-3  of  the  width  of  the  spire- 
whorl,  with  a large  sutural  cord  above  which  the  edge  of  the  su- 
ture is  finely  and  regularly  beaded  or  granulated;  the  surface  of 
the  fasciole  is  slightly  undulated  by  the  obsolete  ends  of  the  ribs, 
otherwise  smooth;  axial  ribs  about  8 on  the  last  whorl,  straight 
and  nearly  in  line  across  the  face  of  the  spire-whorls  to  the  apex, 
but  interrupted  and  lacking  from  each  fasciole;  spiral  sculpture 
of  the  few  raised  cords  with  wider  interspaces;  there  are  3 
spirals  on  the  spire- whorls,  about  6 on  the  last,  with  9 more  on 
the  anterior  canal;  the  interspaces  in  addition  carry  fine  and  sub- 
microscopic  spiral  lines;  the  base  of  the  last  whorl  is  somewhat 
constricted  with  a short  anterior  canal. 

Length  23,  diameter  8,  last  whorl  13.5  mm. 

From  the  several  species  of  fusoid  Pleurotomids  in  the  Gatun 
beds  of  Panama  and  Costa  Rica,  this  species  differs  in  its  heavy, 
persistent  ribs  and  sharp  spiral  sculpturing.  The  fasciole  is 
nearly  smooth,  bordered  above  by  a heavy  sutural  cord. 

Gatun  Stage:  Bocas  del  Toro. 
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Orillia  theobroma,  n.  sp.  Plate  5,  figure  ii 

Shell  subfusiform;  whorl  7 (apex  broken)  ; fasciole  a narrow, 
concave  zone,  not  strongly  differentiated  from  the  rest  of  the 
whorl,  spirally  sculptured  and  bordered  above  on  the  early  spire - 
whorls  by  a sutural  cord;  sculpture  consists  on  the  spire-whorl 
of  about  10  low  ribs,  becoming  more  numerous  and  subobsolete 
on  the  last;  the  spiral  sculpture  consists  of  raised,  alternating, 
revolving  cords;  there  are  2 or  3 spiral  cords  on  the  early  spire- 
whorl,  becoming  5 or  more  on  the  later;  the  last  whorl  has  about 
10  spirals  in  addition  to  those  on  the  anterior  canal;  between 
each  pair  of  the  main  or  primary  spirals  there  is  a smaller,  sec- 
ondary spiral;  base  rounded  or  contracted  to  the  slender  anterior 
canal. 

Length  21,  diameter  7.5,  last  whorl  13  mm. 

It  is  possible  that  this  species,  belongs  to  the  genus  Glypho- 
stoma,  as  the  type  specimen  seems  to  show  a slightl}^  thickened 
and  inflated  outer  lip.  The  aperture  is  however  so  completel}’ 
filled  with  a rocky  matrix,  that  this  observation  cannot  be  fulh’ 
verified.  The  axial  sculpture  is  practically  lacking  from  the 
last  whorl,  leaving  a surface  simpl}^  marked  with  the  rough 
spirals. 

Gatlin  Stage:  Bocas  del  Toro. 

Drillia  aurantia,  n.  sp.  Plate  5,  figure  15 

Shell  small,  solid;  whorls  about  9;  the  nucleus  consists  of 
about  I smooth,  convex  whorls  which  through  the  gradual  in- 
troduction of  the  ribs,  followed  by  the  spirals  blend  in  with  the 
post-nuclear  whorls;  the  anal  fasciole  is  rather  wide  (about  1-3 
of  the  spire- whorl)  and  shallow;  it  uppears  very  early  and  car- 
ries from  the  start  a strong,  sutural  cord;  the  sculpture  consists 
of  numerous  closely  spaced,  linear  ribs  which  are  absent  from 
the  anal  fasciole;  these  ribs  number  on  the  last  whorl  about  21; 
the  spirals  are  uneven  threads  which  are  strongest  below  and  on 
the  base;  the  fasciole  also  carries  one  or  more  fine  threads  except 


Costa  Rica  Miocene —OlSvSOn 


69 


r34c 


on  the  base  of  the  last  whorl;  the  spirals  do  not  cross  the  ribs  so 
that  the  summit  of  the  ribs  are  left  nearly  smooth;  aperture 
small  with  a short,  slightl}"  twisted  anterior  canal. 

Length  11,  diameter  4 mm. 

A small  species  sculptured  like  the  D.  elegans  Conrad  of 
the  Chesapeake  Miocene  of  Virginia,  but  with  more  numerous 
and  more  closel}"  spaced  ribs. 

Gatun  Stage:  Po?'t  Limon. 

DriIJia  musacina,  n.  sp.  Plate  5,  figures  27,  28 

Shell  small,  slender;  the  nucleus  of  about  2 whorls,  the  1st 
blunt,  convex  and  smooth, followed  by  the  2nd  which  is  strongly 
carinate;  there  are  7 post-nuclear  whorls  of  slightly  convex  pro- 
file; the  fasciole  is  a narrow  band  on  which  the  ends  of  the  ribs 
become  strongly  deflected  to  the  left;  the  axial  sculpture  of  about 
16,  narrow  ribs  on  the  last  w^horl;  the  ribs  are  continuous  across 
the  spire-whorls  to  the  upper  sutures  but  become  bent  and 
strongly  deflected  on  the  fasciole;  on  the  last  whorl,  the  ribs  are 
continued  to  the  base  of  the  canal;  the  spirals  vary  somewhat 
in  strength  but  are  usually  subregular  spiral  bands  of  which  there 
are  7 or  8 on  the  spire  whorls  and  about  14  on  the  last  w^horl  and 
the  canal;  the  back  of  the  last  whorl  is  strongl}’  humped;  the 
outer  lip  was  probably  thin  (broken  in  all  our  specimens) ; canal 
short,  straight. 

Length  9,  diameter  2.75,  last  whorl  5.00  mm. 

A small  species  abundant  in  the  Gatun  beds  of  the  Banana 
River. 

Gatmi  Stage:  Hill  la,  Bayiana  River. 

Hill  j,  Bajiajia  River. 

Orillia  estreilana,  n.  sp.  Plate  10,  figures  31,  32 

vShell  very  small,  solid,  porcellaneous;  slender  with  a long 
spire  and  a short  body-w^horl;  nucleus  small  of  2 .smooth,  convex 
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whorls;  post-nuclear  whorls  about  7;  sculpture  with  strong  ribs 
and  impressed  spiral  lines  in  their  interspaces;  the  anal  fasciole 
is  a constricted  band  about  the  upper  1-4  of  the  whorl  and  which 
passing  over  the  ends  of  the  ribs  dislocates  them  as  in  Tereh'a ; 
there  are  ii  ribs  on  the  last  whorl  which  commencing  at  the  up- 
l^er  suture  pass  across  the  sutural  fasciole  but  somewhat  dimin- 
ished in  strength,  continue  across  the  face  of  the  whorl  in  a 
slightly  oblique  direction  to  the  coluniellar  region;  the  summits 
of  the  ribs  are  smooth  but  the  interspaces  are  sculptured  with 
impressed  lines  produced  by  spiral  bands  of  regular  width;  there 
are  4 such  bands  on  the  spiral-whorls  and  about  12  on  the  last 
whorl,  including  a few  on  the  canal;  aperture  small,  subellipti- 
cal and  a short  twisted  canal. 

Height  7.5,  diameter  1.75  mm. 

A small  species  of  Terebroid  appearance,  the  ends  of  the  ribs 
being  strongly  dislocated  as  the}^  pass  across  the  small  anal 
fasciole. 

Gahm  Stage:  Coll.  7,  Estrella  River. 

Drillia  iimonetta,  n.  sp.  Plate  5,  figure  10 

Shell  small,  solid,  porcellaneous;  whorls  about  8,  coarsely 
ribbed  and  polished;  fasciole  absent;  the  sculpture  consists  of 
moderately  strong  ribs  whieh  on  the  spire-whorls  pass  suture  to 
suture  but  are  only  slightly  flexed  near  the  upper  suture;  on  the 
last  whorl,  the  ribs  number  about  1 1 ; the  last  rib  is  much  en- 
larged and  forms  the  outer  lip;  the  ribs  are  but  shortly  continu- 
ed upon  the  base  and  do  not  reach  the  canal;  in  addition,  the 
surface  is  covered  with- fine,  irregular  threads  which  are  nearly 
obsolete  on  the  upper  portions  of  the  whorls  but  are  strong  on 
the  base  and  on  the  canal;  aperture  subelliptical  with  a short 
canal,  somewhat  bent  or  excavated  ventrally;  anal  sinus  simply 
as  a vertically  directed  notch  at  the  junction  of  the  outer  lip  with 
the  bod}^-whorl  and  is  bordered  by  a tooth-like  denticle  on  its  in- 
ner side. 

Length  12.25,  diameter  5.00,  last  w’horl  7.25  mm. 


Costa  Rica  Miocene — Oesson 


71 


243 


A small,  solid  and  porcellaneous  species,  belonging  to  Dali’s 
Cymaiosvi'inx.  The  sutural  fasciole  being  absent,  the  ribs  are 
continuous  to  the  upper  suture  and  the  surface  is  finely  striated 
with  small,  irregular  spiral  threads. 

Gatlin  Stage:  Port  Limon, 

Driilia  carruca  n.  sp.  Plate  4,  figure  ii 

Shell  of  medium  .<^ize,  solid;  whorls  7 plus  (apex  broken), 
rather  rapidly  tapering;  no  fasciole;  axial  sculpture  of  about  8, 
narrow  ribs  vrith  deep  and  wider  interspaces;  the  ribs  commence 
at  the  top  of  the  canal  and  pass  across  the  whorls  to  the  sutures; 
the  ribs  are  nearly  in  line  across  the  spire-whorls  to  the  apex; 
spiral  sculpture  of  slightly  elevated  cords,  separated  b}’  wide,  flat 
interspaces;  there  are  about  7 spiral  cords  on  the  spire- whorl; 
with  12  on  the  last  w^horl;  aperture  sub-elliptical,  the  cuter-lip' 
somewhat  thickened  and  a short  canal. 

Height  18,  diameter  7.25,  last  whorl  ir  mm. 

This  shell  resembles  Driilia  musa  in  its  general  sculpture  of 
fine,  widely  spaced,  spiral  cords. 

Gatun  Stage:  Coll.^,  East  Grape  Point  Creek. 

Driilia  Jimonensss,  n.  sp.  Plate  5.  figures  8,  9 

Shell  of  medium  size  and  in  form  recalling  D.  venusta  So- 
werb}';  nucleus  of  nearly  three,  smooth  convex  whorls;  po.st-nu- 
clear  v/horls  8;  anal  fasciole  scarcely  perceptible  on  the  early 
whorls,  becoming  on  the  later,  simpl}*  a narrow,  constricted  zone, 
bordering  the  suture;  sculpture  of  rather  numercus  riblets,  which 
are  abruptly  bent  to  the  left  near  the  posterior  suture  on  crossing 
the  constricted  anal  fasciole;  three  ribs  number  on  the  last  whorl 
about  15;  the  spiral  sculpture  consists  of  ver}^  fine  threads;  the 
space  between  each  pair  of  adjacent  spiral  threads  is  finely  and  mi- 
croscopicalh^  decussated  by  the  raised  lines  of  growth,  producing 
a shagreening  of  the  whole  surface;  in  mature, shells,  the  last  rib 
becomes  unusually  large  and  heavy,  producing  a large  and  strong- 
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ly  thickened  outer  lip;  canal  short,  slightly  bent  inward  or  out 
wards;  callous  on  the  inner  lip. 

Length  20,  diameter  7.5,  last  whorl  ii  mm. 

The  general  form  of  this  shell  is  that  of  Drillia  venusta  Sow- 
erby,  which  it  also  recalls  in  its  constricted  anal  fasciole.  The 
whole  surface  appears  minutel}^  shagreenedan,  effect  produced  by 
the  fine,  sub-microscopic,  spiral  threads  as  well  as  a minute  de- 
cussation of  their  interspace.  This  species  is  fairly  abundant  in 
certain  sandy  la3^ers  found  intercalated  in  the  hard  and  gener- 
ally barren  coral-reef  limestone  along  the  sea-front  at  Port 
Limon. 

Gatlin  Stage:  Port  Limon. 

DrSlIia  Cristobali,  n.  sp,  Plate  5,  figure  i 

Shell  of  the  general  form  of  uenusta,  rather  solid;  whorls  6, 
(apex  broken  in  the  type  specimen);  anal  fasciole  a narrow  con- 
stricted zone,  bordering  the  upper  suture;  no  sutural  cord;  sculp- 
ture of  numerous,  straight,  parallel  ribs  and  fine  spirals;  ribs  on 
the  earl}^  whorls  about  12,  becoming  about  19  on  the  last;  on  the 
anal  fasciole,  the  ribs  are  shortly  deflected  or  bent;  spirals  ver>^ 
numerous  and  on  slight  magnification  seen  to  consist  of  narrow, 
even  raised  threads  with  interspaces  of  nearl}^  twice  the  width  of 
the  spirals  themselves;  anterior  canal  rather  short  and  slightly 
bent  backwards;  aperture  sub-ellipitical  with  a thin  outer  lip; 
anal  sinus  small  and  shallow. 

Length  20,  diameter  8.5,  last  whorl  11.5  mm. 

This  species,  like  the  limonensis,  has  the  general  form  and 
constricted  fasciole  of  Drillia.  venusta  Sowerby,  but  differs  b}"  its 
smaller  size,  short  canal  and  quite  different  spiral  and  axial 
sculpture.  D.  limonensis,  is  more  closelj"  related,  but  that 
species  differs  in  its  more  slender  form  and  peculiar  submicro- 
scopic  sculpture. 

The  single  specimen  serving  as  the  t\^pe,  was  collected 
from  the  Gatun  shale,  exposed  about  a mile  north  of  the  city 
of  Bocas  del  Toro,  on  Columbus  or  Cristobal  Island. 
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Gaiim  Stage:  Bocas  del  Toro,  Pana77ia. 

DriMia  bocasensis,  n.  sp.  Plate  5,  figure  5 

Shell  of  medium  size,  solid;  nucleus  of  about  2 smooth 
whorls;  post-nuclear  whorls  about  10;  anal  fasciole  a narrow  con- 
stricted zone,  nearly  filled  with  a large,  sutural  cord;  axial  sculp- 
ture of  large,  heavy  ribs,  about  9 on  each  whorl;  the  ribs  pass 
from  suture  to  suture  and  on  the  last  whorl  across  the  base  to  the 
anterior  canal;  a large,  hump-like  rib  is  developed  on  the  back 
of  the  last  whorl,  formed  during  a resting  stage;  no  spirals;  the 
growth-lines  produce  a minute  but  characteristic  sculpture  of 
heavy,  raised  threads,  which  pass  obliquely  across  the  surface  of 
the  whorls  and  ribs,  and  follow  the  curve  of  the  anal 
sinus  across  the  fasciole;  the  sutural  cord  is  finely  granulat- 
ed by  the  raised  growth-lines;  canal  short  but  straight;  outer  lip 
large,  with  a deep  anal  sinus  at  its  posterior  union  with  the 
body-whorl. 

Length  22,  diameter  8,  last  whorl  12  mm. 

This  species  should  more  properly  be  referred  to  the  genus 
Cymatosyrinx  Dali,  based  on  the  Pleuroto77ia  limata  H.  C.  Lea, 
a Chesapeake  Miocene  fossil.  The  form  and  general  sculpturing 
of  bocase?isis  is  similiar  to  that  of  many  species  of  this  group  but 
it  may  be  recognized  at  once  by  its  very  peculiar,  submicroscopic 
sculpture  formed  by  the  close,  heavy  growth- lines. 

Gatun  Stage:  Bocas  del  Toro. 

Drillia  aquaensis,  n.  sp.  Plate  5,  figure  25 

Shell  small  and  solid;  nucleus  of  1+  whorls  (mostly  broken 
on  type  specimen);  post-nuclear  whorls  about  8;  anal  fasciole 
lacking;  axial  sculpture  of  about  six,  large,  heavy  and  straight 
ribs, which  pass  from  suture  and  across  the  base  of  the  last  whorl 
onto  the  anterior  canal;  each  set  of  ribs  is  in  a straight  line 
from  the  canal  across  the  spire-whorls  to  the  apex;  spiral  sculp- 
ture of  about  8 impressed  lines  which  produce  a series  of  flat  but 
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quite  wide,  spiral  bands;  on  the  last  whorl  there  are  about  22 
spiral  bands;  much  finer  near  the  suture,  larger  and  wider  on 
the  middle  of  the  whorl  and  on  the  canal;  canal  short  and  slight- 
ly bent  to  the  left;  inner  lip  calloused. 

Length  15,  diameter  5.5,  last  whorl  8.5  mm. 

Characterized  by  its  six  axial  ribs  and  finer  sculpture  of  flat, 
spiral  bands.  It  belongs  to  the  genus  Cymatosyrinx  of  Dali. 

Gatun  Stage:  Water  Cay,  Panama. 

Orillia  musa,  n.  sp.  Plate  5,  figure  26 

Shell  about  the  same  size  as  the  preceding  but  with  a 
more  slender  spire;  nucleus  of  2 smooth  whorls  (broken);  post- 
nuclear  whorls  about  8;  no  fasciole;  axial  ribs  about  9,  pass 
from  suture  to  suture  and  across  the  base  to  the  anterior  canal 
the  ribs  are  in  line  across  the  whole  series  of  spire-whorls;  spiral 
sculpture  quite  heavy,  consisting  of  raised  threads  with  wider  in- 
terspaces; the  spirals  number  on  the  spire-whorls  8 or  9,  and  on 
the  last  whorl  about  22;  aperture  large  and  suboval;  anterior 
canal  short,  narrow  and  heavily  calloused  to  form  the  inner  lip. 

Length  17;  diameter  6,  last  whorl  9 mm. 

Related  to  the  preceding,  but  differs  by  its  more  slender 
form;  with  9 instead  of  6 ribs  and  a much  coarser  spiral  sculp- 
ture. 

Gatun  Stage:  Banana  River,  C.  R. 

Driilia  litliocolletoides,  n.  sp.  Plate  5,  figure  iS 

Shell  small,  glassy  or  translucent;  nucleus  of  about  3 smooth, 
convex  and  glassy  whorls,  followed  by  6 post-nuclear  whorls;  the 
whorls  are  strongl^^  angled  in  the  middle  by  tubercular-like  ribs 
but  leaving  a concave  zone  about  the  upper  sutures  which  forms 
the  anal  fasciole;  on  the  last  whorl,  the  ribs  or  tubercles  number 
II ; are  set  obliquely  and  on  the  back  of  the  whorl,  the}"  are  con- 
tinued slightly  over  the  base;  the  surface  is  smooth  and  polished; 
last  whorl  slightly  constricted  above  the  short,  straight  canal; 
aperture  subovate. 
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Height  10.75,  diameter  3.25  mm. 

The  Drillia  litJiocolleta  Watson  is  a recent  deep-water 
species,  dredged  b}"  the  Challenger  and  the  Blake,  at  several 
stations  in  the  West  Indies  and  off  the  Florida  coast,  from  depths 
of  400  to  nearl}"  1000  fathoms.  The  Bocas  shell  seems  to  be 
very  closely  related  to  the  recent  species;  differing  only  from 
Dali’s  figure  in  the  Blake  Report  (plate  ii,  fig.  61),  in  being 
somewhat  more  slender,  with  heavier  tubercles  and  a longer  base. 

Gatlin  Stage:  Bocas  del  Toi'o. 


Drillia  cocosfna,  n,  sp.  Plate  5,  figure  14 

Shell  small,  glass}’  or  translucent  in  texture;  spire  twice  or 
more  the  length  of  the  last  whorl  and  the  canal ; whorls  8 plus, 
the  earlier  ones  missing;  no  anal  fasciole;  the  sculpture  consists 
at  first  of  a lower  row  of  small  tubercles,  but  a second  or  upper 
row  soon  begins  to  appear  and  on  the  last  whorl,  this  upper  set 
of  tubercles  is  very  nearly  equal  to  the  lower;  the  last  whorl  has 
about  13  of  these  tubercles,  in  addition  the  whorl  is  fineh’  sculp- 
tured with  fine,  regular,  closeh’  spaced  spiral  threads  which  cov- 
er the  entire  whorl  and  the  canal,  but  leaving  the  tops  of  the 
tubercles  smooth;  aperture  ovate,  with  a short,  twisted  canal. 

Length  12,  diameter  3.5  mm. 

This  interesting  species  from  the  shales  near  the  city  of 
Bocas  del  Toro,  is  related  to  the  recent  Drillia  oleacina  Dali 
dredged  from  rather  deep  water  in  the  Gulf  of  Mexico  and  else- 
where in  the  West  Indies.  In  differs  from  that  species  in  being 
le.ss  slender  and  with  a larger  body- whorl. 

Gatun  Sage:  Bocas  del  Toro. 
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Genus  GLYPHOSTOMA  Gabb 
GIpyhostoma  dentifera,  Gabb. 

Glyphostoma  dentifera  Gabb,  1872,  Proc.  Acad,  Nat.  Sci.  Phila.,  vol. 
24,  p.  270,  pi.  II,  fig.  4. 

Glyphostoina  dentifera  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.  vol.  15,  p, 
210. 

Glyphostoma  dentifera  Dali,  1889,  Bull.  Mus.  Comp.  Zool.,  vol.  18, 
pt.  2,  p,  108. 

Glyphostoma  dentifera  Cossmann,  1913,  Jour,  de  Concliyliologie,  vol. 
61,  p.  31,  pi.  2,  figs.  15,  16,  17. 

Glyphostoma  deiitifera  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  225, 
pi.  9,  fig.  16. 

A single  specimen  of  this  species  was  collected  from  the  cor- 
alline phase  of  the  Gatun,  near  Port  Limon.  The  shell  showing 
5 whorls  (apex  lost),  measures  18  by  8 mm.  The  pecular  sha- 
greening,  characteristic  of  the  genus  is  strong  and  easily  seen. 

This  shell  agrees  closely  with  the  figure  given  by  Cossmann, 
based  on  a Dominican  specimen.  It  differs  in  several  respects 
from  the  specimen  figured  by  Dr.  Maur}"  in  her  Dominican  Fos- 
sils from  a metatype,  sent  by  Professor  Gabb  to  the  Cornell  Mu- 
seum, Dr.  Maury’s  shell  is  larger,  has  a longer  spire,  and  the 
microscopic  shagreening  is  much  finer. 

Dali  in  the  Blake  Report,  doubtfully  refers  to  this  species, 
an  imperfect  specimen  collected  in  15  fathoms  of  water  at  Sand 
Keys. 

Gatun  Stage:  Port  LimoJi. 

Glyphostoma  moinica,  n.  sp.  Plate  5,  figures  29,  30 

Shell  small,  solid  with  a coarse,  tuberculate,  subreticulate 
sculpture  and  a thickened,  enlarged  outer  lip;  nucleus  small, 
pointed  and  tapering  of  3 or  more,  smooth,  convex  whorls  fol- 
lowed by  about  4 post-nuclear;  the  sculpture  consists  of  about 
14  narrow  ribs  continuous  from  the  canal  to  the  upper  suture 
and  crossed  b\"  even,  spiral  cords;  their  intersection  form  small 
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rounded  beds  or  tubercles;  immediately  after  the  nucleus,  there 
is  but  one  spiral,  soon  followed  by  two  and  on  the  penultimate 
there  are  three;  the  last  whorl  has  five  spirals  and  three  or  four 
more  on  the  canal;  aperture  elliptical  with  a large  expanded  out- 
er lip,  smooth  within  and  a deep,  anal  sinus  at  its  upper  end; 
canal  short  and  straight. 

Height  5.75,  diameter  2.75,  last  whorl  3.75  mm. 

A small  species  doubtfully  referred  to  Glyphostoma,  having 
the  outer  lip  smooth  within  and  lacking  the  peculair,  submicro- 
scopic  structure  of  typical  Glypho stoma. 

Its  sculpture  is  coarse,  the  intersection  of  the  ribs  and  spirals 
forming  small  beads  or  tubercles. 

Gatun  Stage:  Port  Limon. 

Genus  CYTHARA  Schumacher 

Cyihara  terminula  var.  costaricensis,  n.  var.  Plate  5,  figures  21,  22 

cf.  Cythara  termmula  Dali,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

3,  pt.  I,  p.  38,  pi.  2,  fig.  5. 

The  Cythara  terminula  Dali,  to  which  the  present  shell  ap- 
pears closeh^  related,  was  described  from  the  Caloosahatchie 
beds  of  Florida,  of  Pliocene  age.  The  Costa  Rican  shell  with 
the  same  number  of  whorls  is  somewhat  small  (typi- 
cal terminula  of  7 whorls,  16  mm),  (variety  coslaricensis  7 or  8 
whorls,  13  mm),  and  has  8 instead  of  9 ribs.  The  details  of  the 
spiral  sculpturing  is  ver}^  similiar,  consisting  of  flattened  bands 
separated  by  sharp  channels.  The  spiral  bands  carry  a central 
incised  line,  which  produce  the  appearance  of  being  in  pairs. 

C.  cercadica  Maury  from  Santo  Domingo,  is  a larger  species 
with  higher  spire  and  simple  and  not  banded  spirals. 

Length  13,  diameter  5,  last  whorl  10  mm. 

Gatun  Stage:  Plill  la,  Bayiana  River. 

Cytharella  limata,  n.  sp.  Plate  5,  figure  20 

Shell  small,  nearly  smooth  and  porcellaneous;  spire  slightly 
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shorter  than  the  narrow  aperture;  nucleus  of  about  smooth, 
convex  whorls,  the  last  turn  being  very  finely  and  closely  rib- 
bed; there  are  YA  post- nuclear  whorls;  sculpture  consists  of 
narrov/,  slightly  oblique  ribs  which  pass  across  the  spire-w^horls 
from  suture  to  suture  and  on  the  last  whorl  follow  dov/n  on  the 
anterior  canal  to  its  tip;  there  are  8 ribs  on  the  last  whorl;  the 
spaces  between  the  ribs  are  wide,  flat  and  smooth;  the  tops  and 
sides  of  the  ribs  themselves  are  carved  or  etched  with  fine,  sub- 
obsolete  spiral  lines;  aperture  linear-elliptical,  the  outer  lip  some- 
what thickened  by  the  last  rib,  but  smooth  within;  anterior  ca- 
nal long  straight. 

Height  9,  diameter  3.50,  last  whorl  7mm. 

Gatun  Stage:  Port  Limon. 

Genus  BORSONiA  Bellardi 

Borsonia  cocoensis,  n.  sp.  Plate  5,  figures  23,  24 

Shell  small,  biconic;  whorls  about  7;  nucleus  of  2,  nearly 
smooth  whorls,  followed  by  5 strongly  shouldered  post-nuclear 
whorls,  the  angle  of  which  on  the  spire- whorls  comes  just 
above  the  lower  suture;  above  the  shoulder,  the  whorls 
are  flat  or  slightly  concave  to  the  upper  suture;  sculp- 
ture with  a double  or  triple  beaded  cord  on  the  peri- 
phery^ and  with  alternating  beaded  spirals  both  above  and  below; 
on  the  last  whorl,  the  primary  spirals  number  15  or  16,  above 
the  shoulder  3 or  4;  the  suture  is  bordered  in  front  by  a strong 
cord;  pillar  long,  slightly  twisted  in  front  and  with  2 sharp,  pli- 
cations; the  anal  sinus  lies  on  the  peripheral  angle  as  in  typical 
Purr  is. 

Length  16,  diameter  8,  last  whorl  ii  mm. 

The  present  species  is  based  on  two  specimens  from  Coco 
Plum  about  30  miles  east  of  the  city  of  Bocas  del  Toro.  The 
P.  varicosa  Sowerby  from  the  Dominican  Miocene,  is  a related 
species,  differing  in  its  porportionately  longer  spire. 

Gatun  Stage:  Coeo  Plmn. 
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Genus  SCOBiNELLA  Conrad 

Scobinella  Morierei  (Eaville)  Cossmann  Plate  4,  figures  3,  4 

Euchilodon  Morierei  Laville,  in  Cossmann,  1913,  Jour,  de  Conchylio- 
logie,  vol.  61,  p.  34,  pi.  3,  figs  6,  7. 

Shell  of  medium  size,  with  spire  and  last  whorl  of  nearl}’ 
equal  lengths;  sculpture  of  numerous,  close,  bead-like  spiral 
cords,  3 or  4 on  the  spire-whorls,  18  or  more  on  the  last  whorl 
and  canal;  the  sutural  fasciole  is  rather  narrow,  shallow  and 
concave  and  with  4 much  finer  beaded  cords;  the  suture  is  bor- 
dered in  front  by  a heavy  beaded  spiral,  which  on  the  early  spire- 
whorls,  nearly  fills  the  entire  fasciole  ; columella  with  four  sharp 
folds,  the  largest  above;  canal  nearly  straight;  aperture  narrow, 
with  a lirated  outer  lip. 

Length  49,  diameter  15,  last  whorl  33  mm. 

This  is  one  of  the  most  elegantl}^  sculptured  Pleurotomoids 
in  the  Gatun  beds  of  Panama  and  Costa  Rica.  Described  by 
Laville  and  Cossmann  from  Mindi  in  the  Canal  Zone,  we  have  in 
addition  collected  the  species  from  Toro  and  Water  Cay,  (where 
it  is  fairly  common) , Bocas  del  Toro  and  from  Limon.  The  pre- 
dominating spiral  sculpture  and  columellar  folds  are  ver}'  sug- 
gestive of  Mitra. 

Gatini  Stage:  Mmdi,  C.  Z.  (^Laville  and  Cossmann) 

Toro  and  Water  Cays,  Panama. 

Bocas  del  Toro,  Pajiama. 

Port  Limon,  coj'al  limesto7ies. 

Genus  HALIA  Risso 

Halia  americana,  n.  sp.  Plate  4,  figure  7 

Shell  large,  thin,  buccinoid  in  form;  spire  elevated  with 
shouldered  whorls  and  deep  sutures;  whorls  3 plus,  the  earlier 
ones  missing;  the  profile  of  the  whorls  is  convex  with  a wide, 
shouldered,  flattened  or  even  slightly  concave  band  just  in  front 
of  the  suture;  the  surface  of  the  spire- whorls  is  smooth  and  un- 
sculptured but  the  early  ones  show  very  faint  spiral  bands;  the 
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upper  half  of  the  body- whorl  is  smooth  but  below,  the  whorl  -car- 
ries about  16,  low,  faint,  spiral  ribbons  like  those  of  Malea  but 
much  less  strong;  these  spiral  ribbons  average  about  1.25  mm  in 
width;  the  growth  lines  cross  the  face  of  the  whorl  from  the  tip 
of  the  canal  to  the  shoulder  angle  in  a slightly  convex  curve,  the 
convex  side  of  which  is  towards  the  aperture;  from  the  shoulder 
angle  to  the  suture  the  growth  lines  are  reversed  with  the  con- 
cave side  facing  the  aperture;  aperture  broadly  elliptical;  the  ca- 
nal vras  probably  short  and  turned  inward  or  ventrally. 

Height  66,  diameter  39  mm. 

This  truly  remarkable  species  evidentl}^  belongs  to  the  Pleu- 
rotomoid  genus  Halia,  of  which  the  4 known  species  are  Euro- 
pean and  North  African  in  their  distribution.  Its  type  species 
Halia  Priamus  Meuschen  is  living  off  the  coast  of  Spain  and 
North  West  Africa.  According  to  Cossmann,  there  are  three 
Tertiar}"  species  in  Europe,  H.  pracedens  Pant,  -from  the  Helve- 
tian of  Italy,  H.  Deshay eseana  da  Costa  in  the  Tortonian  of 
Portugal  and  Italy,  and  //.  helicoides  Br.  in  the  Plaisancian  of 
the  maritime  Alps. 

The  European  species  are  described  as  being  entirely  smooth, 
but  the  Gatun  shell  is  sculptured  on  its  lower  half  with  ribbon- 
like spirals  bands. 

Gatun  Stage:  Mt.  Hope,  C.  Z. 


Genus  CAMCELLARIA  Lamarck 

CanceUaria  dariena  Toula  Plate  6,  figure  8 

Canccllaria  dariena  Toula,  1909,  Jahrb.  K-K.  Geol.  Reichsan.stalt, 
Wien,  vol.  58,  p.  31,  pi.  25,  fig.  13,  pi.  28,  fig.  2. 

Cencellaria  dariena  Brown  and  Pilsbry,  1911,  Proc,  Acad.  Nat.  Sci. 

Phila.,  vol.  63,  p.  345,  pi.  24,  figs.  3,  4. 

CanceUaria  dai'ienesis  Cossmann,  1913,  Jour,  de  Conclndiologie,  vol. 
61,  p.  5r,  pi.  4 figs.  9,  10. 
var.  trachyosti'aca  Brown  and  Pilsbry. 

CanceUaria  dariena,  var.  Toula,  1909,  Jahrb.  der  K-K,  Geol.  Reich- 
sanstalt  Wien,  vol.  58,  p.  37,  pi.  28,  fig.  ii. 
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Cancellaria  darieiia  var.  trachyostraca  Brown  and  PiLsbry,  1911,  Proc. 
Acad.  Nat.  Sci.  Phila.,  vol.  63,  p.  345,  pi.  23,  figs,  i,  2. 

This  species  is  most  abundant  in  the  Canal  Zone.  It  is  dis- 
tinguished from  the  Barretti  Guppy,  which  it  most  closely/'  re- 
sembles by  its  shorter  spire,  larger  body-whorl  and  a more  irreg- 
ular spiral  sculpture.  A large  specimen  from  Mt.  Hope,  C.  Z.,' 
has  the  following  dimensions;  Length  38,  diameter  22;  last  whorl 
30  mm.  Shorter  and  more  globose  shells  form  the  variet}^  tra- 
chyostraca Brown  and  Pilsbry. 

Gatlin  Stage:  Gatun  and  Mt.  Hope,  C.  Z. 

Water  and  Toro  Cays,  Panama. 

Rio  Codes,  C.  R. 

Cancellaria  Barretti  Guppy  Plate  6,  figure  6 

Cancellaria  Bai^retti  Guppy,  1866,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  22,  p.  289,  pi,  17,  fig.  II. 

Cancellaria  retiadata  Gabb,  1873,  Trans,  Amer.  Phil.  Soc.,  vol,  15,  p. 
236.  In  part. 

Cancellaria  Bafretti  Guppy,  1876,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  32,  p.  520. 

Not  C.  Barretti  Maury,  which  is  C.  Maury ce,  n.  sp. 

This  species  is  the  West  Indian  Miocene  analogue  or  the  re- 
cent Cancellaria  reticulata  Linne.  The  most  important  differ- 
ence to  be  noted  between  the  two  shells  is  that  in  Barretti  the 
columellar  plicae  are  more  anteriorly  situated  and  heavier.  It 
is  a Miocene  fossil  in  the  Bowden  beds  of  Jamaica. 

Gatun  Stage:  Banana  River 

Cancellaria  Cossmanni,  n.  sp.  Plate  6,  figures  9,  ii 

Shell  of  medium  size,  solid;  nucleus  of  3,  small,  smooth 
v/horls;  post-nuclear  whorls  5,  sutures  deep;  the  whorls  are 
slightly  channeled  or  coronated  just  below  the  sutures;  sculp- 
ture is  evenly  but  coarsely  reticulated  by  numerous,  slightly  ob- 
lique, narrow  ribs,  crossed  by  heavy,  raised,  narrow,  spiral  cords; 
the  last  whorl  show  21  or  22  ribs;  the  spirals  consists  of  narrow. 
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raised  cords,  separated  by  wide,  deep  interspaces;  there  are  4 
spirals  on  the  spire- whorls,  with  15  on  the  last  whorl  and  the 
canal;  base  of  last  whorl  rounded  and  contracted  to  the  short, 
beak-like  anterior  canal;  columella  with  2,  narrow,  but  strong 
plications,  of  which  the  upper  is  much  the  strongest;  aperture 
sub-elliptical  with  the  outer  lip  carrying  8,  narrow,  entering 
lirae. 

Length  25,  diameter  14.5,  last  whorl  18  mm. 

This  shell  should  probably  be  considered  as  a variety  of  C. 
Bar7^etti  Guppy,  but  in  the  large  series  in  our  collection, the  shell 
is  always  much  smaller  and  with  a much  coarser  and  heaver  sculp- 
ture. In  some  specimens,  this  sculpture  becomes  quite  sharp 
and  harsh,  brought  about  by  the  crossing  of  the  narrow  spiral 
cords  and  equally  narrow  axial  ribs. 

It  is  an  abundant  and  characteristic  species  of  the  Gatun  beds 
along  the  Banana  River,  C.  R. 

Gatim  Stage:  Ba^iana  River, 

Canceilaria  i^auryae,  n.  sp.  Plate  6,  figure  5 

Cancdlaria  Ban'etti  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  226,  pi. 

10,  fig.  I.  Not  of  Guppy,  1866. 

Shell  large,  ovate;  an  evenly  conic  spire  in  height  less  than 
the  length  of  the  aperture  and  a large,  evenl}^  convex  last  whorl; 
the  nucleus  is  rather  small,  of  2 smooth,  convex  whorls  followed 
by  about  6 post- nuclear  whorls;  the  profile  of  the  spire- whorls  is 
slightly  convex  with  deep,  distinct  suture;  the  sculpture  is  can- 
ceilate  or  reticulate,  the  spirals  and  ribs  of  ver^^  nearl}^  equal 
strength;  of  the  axial  ribs  there  are  40  or  more  on  the  whorl, 
crossed  by  24  spiral  cords;  on  the  spire- whorls  there  are  5 spiral 
cords  becoming  7 on  the  penultimate;  the  spirals  are  fairly  regu- 
lar, separated  by  interspaces  1^2  times  their  width,  in  which 
smaller  spirals  may  occasionally  appear;  faint  indications  of  rest- 
ing marks  show  as  crowding  of  the  ribs  or  as  smooth,  slightly 
humped  spaces;  aperture  large,  ovate;  a thin  outer  lip  with  17. 
long  entering  lirae;  columella  with  2 simple  plicae,  of  which  the 
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upper  is  much  larger;  a third  is  probably  developed  on  the  an- 
terior border  of  the  canal;  a well  marked  ridge  about  the  base 
and  a strong  siphonal  fasciole. 

Height  36,  diameter  23,  last  whorl  29,  aperture  24  mm. 

This  shell  was  figured  by  Dr.  Maury  in  her  Dominican  fos- 
sils as  C.  Barretti  of  Guppy,  but  it  differs  from  that  species  in 
much  shorter  spire,  more  globose  shell,  larger  aperture  and  by 
its  columellar  plic^.  In  the  species  closely  related  to  the  reti- 
culata^ such  as  Barretti^  Cossmanni  and  others,  the  columellar 
plicae  are  heav}^  and  the  posterior  one  is  usually  more  or  less 
bifid.  In  this  species,  the  posterior  plication  is  large,  wide  and 
thin,  especially  in  the  interior  of  the  shell. 

The  Costa  Rican  collection  is  limited  to  a single,  imperfect 
specimen,  so  we  have  used  as  the  type  of  this  species,  the  origi- 
nal figured  specimen  of  Dr.  Maury  from  the  Miocene  of  Santo 
Domingo. 

Gatu7i  Stage:  Water  Cay. 

Canceliaria  epistomifera  Guppy 

Cancellaria  Moorei  Gabb.  1872,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
236.  Not  C.  Moorei  Guppy,  1866. 

Cancellaria  epistomifera  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  Lon- 
don, vol.  32,  p.  520,  pi.  28,  fig.  9. 

Cancellaria  epistomifera  Cossmann,  1913,  Journ.  de  Conchyliologie, 
vol.  61,  p.  53,  pi.  4,  figs.  5,  6. 

Cancellaria  episto7iiifera  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  227, 
pi.  10,  figs.  3,  4,  5. 

For  figures  of  this  species,  the  reader  is  referred  to  Dr. 
Maury’s  Dominican  Fossils.  We  have  collected  a few,  small 
and  imperfect  specimens  at  Gatun  in  the  Canal  Zone.  Small 
.shells  are  easily  confused  with  the  common  C.  dariena,  but  in  gen- 
eral the  spire  is  shorter,  and  the  spiral  sculpture  is  heavier  and 
more  regular.  At  maturity,  the  outer  lip  develops  belovs^  a 
peculiar  and  characteristic  sulcus  or  pout,  which  is  not  seen  on 
any  of  the  associated  species  of  Cancellaria. 

Gatun  Stage:  Gatun.,  C.  Z. 
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Cancellaria  RowelSi  Dali  Plate  6,  figure  7 

Cancellai'-ia  Rozvelli  Dali,  1898,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  19, 
p.  307,  pi.  29,  fig. 

Cancellaria  Rowelli  Maurjr,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p,  227,  pi. 
16,  fig.  2 

Two  specimens  of  a Cancellaria  which  seem  to  be  this  spec- 
ies, were  collected  from  the  Gatun  beds  of  East  Grape  Point 
Creek.  The  axial  ribs  are  nnmerons,  oblique  and  somewhat  ir- 
regular. The  spaces  between  the  ribs  are  finely  spiralled  with 
deep,  incised  lines,  producing  narrow  and  regular  spiral  bands. 
The  columellar  plications  are  large  and  more  or  less  bifid.  Shell 
measures: 

Length  30,  diameter  18,  last  whorl  21  mm. 

The  Cornell  Museum  contains,  in  the  Gabb  collection,  a 
single  specimen  ¥/hich  is  probabl}^  this  species.  It  agrees  with 
the  Costa  Rican  shells.  This  species  was  described  by  Dali  from 
the  Miocene  of  the  Rio  Amina,  Santo  Domingo. 

Gatun  Stage:  Collection  2,  East  Grape  Creek ^ C,  R. 

Subgenus  TPilGOI^OSTOMA  Blainville 
CancelJaria  toroejisis,  n.  sp.  Plate  6,  figure  4 

Cancellaria  {Trigoziostoma)  aff.  Cancellaria  bullata  Sowerby,  Toula, 
1911,  Jahrb.  der  K-K.  Geol.  Reichsanstalt,  vol.  61,  p.  504,  pi.  30, 
fig.  10. 

Shell  with  6 large,  expanding  whorls;  the  nucleus  of  2^^ 
whorls  is  small,  closely  coiled  and  smooth;  the  succeeding  2 
post-nuclear  whorls  are  small,  convex  and  fineUmeticulated  wdth 
6 spirals  and  fine  ribs;  the  last  twm  whorls  are  deeply  channeled 
or  excavated  along  the  suture;  this  excavated  band  is  smooth, 
except  as  crossed  by  oblique  growth  lines;  the  last  whorl  is 
.somew^hat  contracted  above  and  betw^een  this  contracted  zone  and 
the  sutural  channel  is  a large,  heavy,  more  or  less  bifid  spiral 
cord.  This  spiral  cord  is  rendered  coarsely  and  sharply  nodulose 
by  the  axial  sculpture;  the  sculpture  consists  of  about  21,  narrowq 
low,  oblique  riblets  crossed  by  strong  spiral  cords;  the  spirals  are 
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rendered  slightl}^  nodulose  by  the  crossing  of  the  longitudinal  ribs 
the  penultimate  whorl  shows  6 or  7 spirals  and  14  or  15  on  the 
last  whorl;  the  contracted  band  around  the  upper  part  of  the  whorl 
is  nearly  free  from  spirals,  but  is  bordered  above  as  already  not- 
ed by  the  large,  bifid  and  strongly  nodulose  spiral  cord;  base 
deeply  but  narrowly  umbilicate,  spirally  sculptured  within;  col- 
umella with  3,  oblique  plications;  inner  lip  with  a wide  callus, 
finel}^  pustulated;  the  outer  lip  is  broken  in  the  type. 

Length  29,  diameter  20,  last  whorl  23  mm. 

This  is  the  Miocene  analogue  of  the  recent  West  Coast  C. 
tuber adosa  Sowerby.  It  is  probably  the  species  figured  by  Toula 
from  the  Canal  Zone  and  which  he  compared  with  C.  bullata 
Sowerby.  More  recently  Pilsbry  and  Johnson  have  described  as 
C.  insular  is  y a Trigo?iostonia  from  the  Miocene  of  Santo  Dom- 
ingo and  which  they  consider  as  possibly  identical  wnth  Toula’ s 
Isthmian  specimen.  In  their  description  they  mention  but  14 
ribs  while  toroerisis  has  2 1 and  they  relate  their  species  with  the 
Chesapeake  Miocene  perspectiva  Conrad  and  the  Tampa  depressa 
Dali,  species  which  belong  to  an  entirely  different  group. 

Gaiun  Stage: 

Toro  CaySy  Provideyicc  of  Bocas  del  Toro,  Pana7na. 
Canceliaria  Plummeri,  n.  sp.  Plate  6,  figures  2,  3 

Shell  thin  and  delicate,  with  large,  loo.sely  coiled  whorls; 
the  whorls  are  prominently  shouldered  and  deeply  channeled  or 
excavated  along  their  upper  sutures;  nucleus  of  three  small, 
smooth  whorls;  post-nuclear  whorls  4;  the  sculpture  consists  of 
very  fine  and  delicate  spiral  threads  or  lines  and  three  rows  of 
slightly  elevated  spine-like  elevations  or  small  tubercles;  the 
larger  of  these  rows  is  found  along  the  shoulder  of  the  whorls 
bordering  the  excavated  zone,  a smaller  on  the  middle  and  a 
small  scarcely  noticeable  one  below;  on  the  penultimate  whorl, 
only  two  rows  show  and  on  the  upper  spire-whorls  but  one;  the 
umbilicus  is  deep,  but  narrow;  the  interior  is  concealed  in  the 
matrix , 
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Height  34,  diameter  26,  last  whorl  17,  aperture  19  mm. 

This  is  a very  distinctive  species,  characterized  by  its  thin, 
delicate  shell  and  fine  sculpture.  It  may  be  compared  with  the 
recent  T.  bullata  Sowerby  from  the  Pacific  coast  of  Central 
America,  which  differs  in  its  larger,  more  expansive  body-whorl 
and  coarser  sculpture.  The  single  specimen  was  collected  from 
the  lower  part  of  the  Gatun  formation  on  Toro  Ca}\s,  in  the  east- 
ern part  of  the  Chiriqui  Lagoon. 

It  is  named  for  Mr.  Fred  Plummer  of  the  Ro5'al  Dutch  Oil 
Company  of  Hague,  Holland. 

Gatun  Stage:  Toro  Cays. 


vSubgeiius  APHERA  H.  and  A.  Adams 
Cancellaria  isiacolonis  Maury  Plate  6,  figure  12 

Cancellaria  tessellata  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.  vol.  15,  p, 
236.  Not  of  Sowerby,  1832. 

Cajicellaria  isiacolonis  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  229. 
pl.  10,  figs.  12,  a,  b. 

The  C.  isiacolonis  was  selected  by  Dr.  Maury,  as  the  guide 
fosvsil  for  the  lower  of  her  Miocene  formations,  the  Cercado.  It 
is  a very  rare  fossil  in  Costa  Rica  and  we  have  collected  it  only 
along  Red  Cliff  Creek,  in  the  eastern  part  of  the  Republic. 
There  it  occurs  in  the  upper  part  of  the  Uscari  and  in  the  lower 
part  of  the  Gatun. 

It  is  closly  related  to  the  recent  West  Coast  C.  tcsselata 
Sowerby. 

Uscari  formation;  Coll.  6,  Red.  Cliff  Creek. 

Gatun  formation;  Coll.  7,  Red  Cliff  Creek. 
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{B)  SUPER-FAMILY  RHACHIGLOSSA 
Genus  OLIVA  Bruguiere 

Olives  are  among  the  most  common  fossils  in  the  Miocene 
beds  of  Panama  and  Costa  Rica.  The  various  species,  however 
show  so  few  distinguishing  characters,  that  their  identification 
becomes  at  times,  both  difficult  and  uncertain.  The  following 
key  has  been  prepared  showing  the  characters  which  have  been 
most  relied  upon  for  their  separation.  This  key  should  be  u.sed 
in  conjunction  with  the  figures. 

A.  Aperture  narrow  and  of  about  the  same  width  along  its 
whole  length.  Inner  lip  finely  and  regularly  crenulated 
above. 

B.  Sutures  deep  or  channelled,  with  the  edge  of  the 
whorl  projecting  slightly  above;  spire  of  medium 
height,  length  35  mm. 

O.  sayana  var.  immortua  Pilsbry  & Brown 
BB.  Sutures  not  channelled  and  with  the  upper  edge  of 
the  whorl  beveled  or  appressed. 

C.  Spire  generallj^  low,  with  concave  profile  and 
usually  a projecting  and  globular  nucleus. 
Length  35  mm.  O.  brevispira  Gabb 
CC.  Spire  high  or  short,  with  conic  sides;  nu- 
cleus or  protoconch  not  large  or  prominent. 

D.  Spire  high  and  conic;  shell  large. 
Length  40  mm  or  more 

O.  cyluidrica  Sowerby 
DD.  Spire  .short,  shell  usually  small.  Length 
rarely  over  30  mm. 

O.  oatune7isis  Toula 

AA.  Aperture  wide  and  usually  expanded  and  flaring  in 
front;  inner  lip  is  not  crenulated  above.  {Agaronia) 

B.  Spire  long,  about  1-3  of  the  length  of  the  shell; 
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inner  lip  not  strongly  calloused.  Lenght  up  to 
45  mm.  O.  mayicinella^  n.  sp. 

BB.  vSpire  shorter,  about  1-4  of  the  length  of  the  ' 
shell;  inner  lip  usually  strongh^  callused. 
Length  about  40  mm. 

O testacea  var.  costaricensis,  n.  var. 

Oliva  cylindrica  Sowerby  Plate  7,  figure  I 

Oliva  cylindrica  Sowerby,  1849,  Quart  Jour.  Geol.  Soc.  Londou,  vol. 

6,  p.  45. 

Oliva  7'eticnlaris  Guppy,  1866,  Quart.  Journ.  Geol,  Soc.  London,  vol.  ■ 
22,  p.  288,.  Not  of  Lamarck. 

Oliva  cylindrica  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 

215. 

Oliva  cylindrica  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London,  vol. 

32,  p.  526. 

Oliva  cylindrica  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt.  : 

6,  p.  1583-  • 

Oliva  cylindrica  Cosstnann,  1913,  Journ.  de  Conchyliologie,  vol.  6i,  p.  j 
57,  Pb  5,  figs.  2.  3.  : 

Oliva  cylindrica  Maury,  Bull.  x\nier.  Pal.,  vol.  5,  p.  231,  pi.  to,  figs. 

14.  14a.  i 

A single,  large  specimen  from  Costa  Rica,  is  doubtfulh^  re- 
ferred to  this  Dominican  Miocene  fossil.  It  differs  from  the  more 
common  b7'evispira  by  its  larger  size  and  longer,  more  conic 
spire.  This  shell  is  also  closely  related  to  the  recent  O.  araiieosa  \ 
Lamarck  of  the  West  Coast.  1 

Length  47,  diameter  19  mm. 

Gatun  Stage:  Upper  Gatiin  beds,  i mile  south  of  shore,  alouy 
Old  Man  Sam  Creek,  C.  R. 

Oliva  brevispira  Gabb  Plate  7,  figures  2,  3,  4 * 

Oliva  brevispira  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  ] 

215-  j 

Oliva  brevispira  IMaury,  1917,  Bull.  .\mer.  Pal.,  vol.  5 p.  232,  pi.  10,  ] 

figs.  16,  17.  J 
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variety  Giraudi  Cossmann 

Oliva  Giraudi  Cossmann,  1913,  Journ.  de  Conchyliologie,  vol.  6r,  p. 
56,  pi.  5,  figs.  4-8. 

A fairly  common  species  in  Cost  Rica.  Typically  the  shell  is 
short;  moderatly  convex,  a short  projecting  spire  and  concave 
spire-whorls. 

Unusually  broad  forms  as  illustrated  by  figure  4 may  be  sep- 
arated by  the  name  of  Giraudi  Cossmann. 

A large  typical  shell  measures; 

Length  35,  diameter  17  mm. 

Gatun  Stage:  Coll. 6,  Red  Cliff  Creek,  C.  R. 

Headwaters  of  Middle  Creek,  C.  R. 

Coll.  5,  Grape  Point  Creek,  C.  R. 

Oliva  gatunensis  Toula  Plate  7,  figure  5 

Oliva  gatunensis  Toula,  1909,  Jahrb.  der  K-K.  Geol.  Reicesanstaldt, 
vol.  58,  p.  702,  pi.  25,  fig.  12. 

Oliva  reticularis  gatunensis  Brown  and  Pilsbr}’,  1911,  Proc.  Acad.  Nat. 
Sci.  Phila. , vol.  63,  p.  348. 

Oliva  gatunensis  Cossmann,  1913,  Jour,  de  Conchyliologie,  vol.  61,  p. 
58,  pi.  5,  figs.  9-12. 

A common  species  at  Gatun.  The  largest  specimen  in  our 
collection  measures  28  mm.  in  length  but  Brown  and  Pilsbry  men- 
tion shells  of  an  length  of  35-38  mm.  Oliva  gatunensis,  resem- 
bles somewhat  the  brevirsoira  of  Gabb,  but  has  a more  even  con- 
ic spire  and  lacks  the  projecting  nuclear  tip.  The  sutures  are 
appressed.  Brown  and  Pilsbry,  place  this  shell  as  a variet}"  of 
the  larger,  recent  Oliva  reticula^'is  Lamarck. 

Gatun  Stage:  Mt.  Hope,  C.  Z. 

Oliva  sayana  var.  immortua  Pilsbry  and  Brown  Plate  7,  figs.  6,  7 

Oliva  sayana  var.  immortua  Pilsbry  and  Brown,  1917,  Proc.  Acad. 
Nat.  Sci.  Phila.,  p.  33,  pi.  5,  fig.  6. 

The  Oliva  sayana  Ravenel  {Oliva  literata  oi  most  writers) 
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Ls  a common  recent  species  along  the  eastern  coast  of  United 
S'tates,  becoming  replaced  in  the  West  Indies  by  the  Oliva  rcii- 
cu  ans  Lamarck.  These  two  species  are  principall}^  distinguish- 
c(  trom  each  otlier,  in  that  tne  sutures  of  O.  sayana  are  quite 
c eeply  channelled,  above  which  projects  the  upper  edge  of  the 
Wiiorls  ^t'hile  in  reticularis  the  sutures  are  merely  deep  with 
louuded  or  beveled  shell  margins. 

O.  sayana  var.  immortua  was  described  by  Pilsbry  and 
Brown,  from  Gatun  beds  in  the  vicinity  of  Cartagena,  Columbia. 
V\  hat  appears  to  be  the  same  shell  is  common  in  the  exposures 
found  along  the  lower  part  of  the  Banana  River.  Like  the  brev- 
J stria  It  IS  rather  darkly  colored,  but  no  trace  of  a pattern  is  pre- 
served. Our  specimens  averaged  in  length  about  36  mm.  The 
largest  specimen  measures  41  by  19.5  mm. 

Gatun  Stage:  Banana  River,  C.  R. 

Oliva  testacea  Lamarck,  var.  costaricetisis,  n.  var.  Plate  7,  figs.  12,  13 

Shell  rather  solid,  with  a moderately  projecting  spire,  about 
1-4  or  less  of  the  total  length  of  the  shell;  whorls  about  5,  the 
last,  large,  convex  and  widest  about  the  middle;  the  spire- wLrls 
apiiear  as  if  mesially  divided  by  an  encircling  weak  callus  about 
the  lower  half;  aperture  broadest  below,  with  the  inner  lip  heav- 
dy  calloused  above  near  its  junction  with  the  outer;  the  inner  lip 
IS  non-denticulated  above,  along  its  lower  part  with  3 or  more 
irregular  oblique,  plaits;  a broad  band,  arises  from  about  the  mid- 
ale of  the  inner  lip,  passes  obliqiielx'  downward  over  the  back  of 
tne  shell  to  the  lower  end  of  the  outer  lip. 

Length  42,  diameter  19  mm. 

P-.  abundant  in  the  Gatun  beds  of  the  Banana 

\iver,  C.  R.  It  is  closely  related  to  the  recent  O.  testacea  Lam- 

arcK  out  seems  to  differ  in  being  wider,  shorter  and  v/ith  a lower 
spire. 

The  OHva  testacea  Lamarck  (in  part  O.  hiahila  of  some  au- 
thors) IS  abundant  along  the  Pacific  coast  of  Panama,  and  in  the 
Manuals,  its  range  is  given  as  the  West  Coast.  Recently  a close- 
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ly  related  if  not  identical  form,  was  collected  by  us  from  the 
Pleistocene  at  Almirante,  Panama,  and  several  broken  specimens 
from  the  beaches  at  Bocas  del  Toro,  Panama,  and  from  Manzan- 
illa,  C.  R.  This  recent  Atlantic  form  differs  only  from  the  typ- 
ical West  Coast  testacea  in  being  somewhat  more  slender  and  ap- 
parently differently  colored. 

Tryon  in  the  Manual  of  Concholog}^  unites  testacea  with 
hiatula  Gmelin  from  West  Africa. 

Gatlin  Stage:  Banana  River,  Coll,  y,  d,  of  Red  Cliff 
Creek,  C.  R. 

Oliva  mancinella,  n.  sp.  Plate  7,  figures  8,  9 

Shell  slender  and  more  delicate  than  the  preceding;  spire 
long  and  pointed  and  about  1-3  of  the  total  length  of  the  shell;  5 
whorls;  sutures  deep;  the  spire- whorls  have  their  lower  half 
thickened  by  a smooth,  encircling  band  of  callus;  aperture  broad- 
est about  the  lower  half;  inner  lip  smooth  above,  with  only  a 
small  and  weak  callus  at  its  junction  with  the  outer  lip;  the  out- 
er lip  carries  below,  3 or  4 heavy  and  very  oblique  plaite;  the 
outer  lip  is  smooth  and  sharp. 

Length  48,  diameter  ii  mm. 

This  .species  differs  from  O.  testacea  and  its  variety  costaricen- 
sis  by  its  much  more  slender  and  delicate  shell.  The  porpor- 
tions  of  the  spire  are  about  1-3  of  the  total  length  of  the  shell. 

Gatun  Stage:  Coll.  East  Grape  Point,  Creek,  C.  R. 

Genus  OLiVELLA  Swaiuson 

A.  Shell  large,  length  20  mm.  or  more;  spire  long  and  about 
the  total  length  of  the  shell. 

Olivella  goliath,  n.  sp. 

A A.  Shell  smaller;  spire  long  or  short,  usually  less  than  ^ 
of  the  total  length. 

B.  Shell  short  and  stubby,  spire  rather  short. 
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bluntly  pointed;  1-3  or  less  the  total  length. 

Olivella  limo7iensis  and  variet}^  bocas- 
ensis,  n.  sp.  and  var. 

BB.  Shell  Vvdth  a longer  spire,  often  sharply  point- 
ed. 

C.  Shell  rather  broad,  with  a heav}^  cal- 
lus about  the  upper  part  of  the  inner 
lip  and  extending  partly  over  the  pen- 
ultimate whorl.  Length  12  mm.  plus. 
Olivella  muticoides  Gabb. 

CC.  Shell  slender,  with  a long,  pointed 
spire;  callus  about  the  upper  of  the 
inner  lip,  slight. 

Olivella  Boussaci  Cossmann,  var. 

Olivella  goliath,  n.  sp.  Plate  7,  figures  22,  23 

Shell  large,  with  a long,  pointed  spire  of  about  of  the  to- 
tal length  of  the  shell;  whorls  about  6,  with  plain,  nearly  straight 
profile,  sutuies  linear;  last  wdiorl  with  the  greatest  convexity 
about  the  middle;  aperture  subelliptical,  broadest  in  front;  in- 
ner lip  with  a thin,  flat  callus  and  with  3 small  plaits  below. 

Length  26,  diameter  10,  last  whorl  20,  spire  13  mm 
23  ^.5  18  12  mm 

An  unusually  large  species,  represented  b}"  two  specimens 
from  Red  Cliff  Creek  and  Banana  River.  Its  general  form  is  that 
of  O.  indevisa  Guppy  and  O,  Boussaci  Cossmann,  but  nearly  4 
times  as  large. 

Gatlin  Stage:  Banana  River. 

Coll.  5,  Red  Cliff  Creek,  C.  R. 

Olivella  muticoides  Gabb  Plate  7,  figures  II,  14,  17,  18 

Oliva  muticoides  Gabb.  1S73.  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
215- 

Olivella  mutica  variety  muticoides  Dali,  1890,  Tarns.  Wagner  Free, 
Inst.  Sci.,  vol.  3,  pt.  I,  p.  45. 
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Olivella  muticoides  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  232,  pi. 

II.  fig.  I. 

A broad,  chubby  species  with  a spire  of  moderate  length.  A 
large,  thick  callus  is  formed  about  the  upper  part  of  the  inner 
lip,  which  spreads  partly  over  the  back  of  the  penultimate  whorl, 
giving  to  it  a hump-back  appearance.  Measurements  of  our 
Costa  Rican  shell  run  as  follows: 

Length  17,  diameter  7,  last  whorl  14,  spire  6.5  mm. 

13  6.5  II  5-5  nim. 

Gatun  Stage:  Coll.  5,  Red  Cliff  Creek. 

Coll.  East  Grape  Point  Creek. 

Olivella  Boussaci  Cossruann,  variety  Plate  7,  figures  15,  16 

Olivella  Boussaci  Cossmanii,  1913,  Journ.  de  Concliyliologie,  vol.  61, 
p.  60,  pi.  5,  figs.  16-19. 

The  Olivella  indivisa  Guppy  (Proc.  U.  S.  Nat.  Mus.,  vol. 
19,  p.  308,  pi.  30,  fig.  10)  from  Jamaica  and  Olivella  Boussaci 
Cossmann  from  Martinique,  belong  to  a closely  related  series 
characterized  by  their  high  and  sharply  pointed  spire.  The 
main  difference  seems  to  be  that  of  size.  The  indivisa  has  a 
length  of  6.5  mm.,  the  Boussaci  oi  9 mm.  The  Costa  Rican  shells 
are  generally  larger  and  when  full-grown,  often  13  or  more  mm. 
in  length. 

Often  ver}"  common. 

Length  13,  diameter  5,  last  whorl  10,  spire  6.5  mm  (6 
whorls) 

Gatun  Stage:  Hill  la,  Baiiana  River. 

Hill  j,  Banana  River. 

Olivella  limonensis,  n.  sp.  Plate  7,  figures  19,  20 

Shell  short  and  plump,  with  a small,  broad,  conic  spire; 
whorls  about  5,  separated  by  deep  sutures;  last  whorl  very  large, 
broadly  cylindrical  in  form  and  slightly  contracted  in  the  middle; 
the  inner  lip  has  a wide  callus,  somewhat  heavier  above,  with  5 
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fine,  denticles  in  the  middle  and  few,  more  oblique  plaits  below; 
the  base  is  obliquely  encircled  by  a lighter  colored  band;  outer 
lip  sharp,  smooth  wdthin. 

Length  10.5,  diameter  4.75,  last  whorl  9,  spire  2.25  mm. 

This  is  a common  shell  in  the  coralline  phase  of  the  Gatun 
at  Port  Limon.  The  middle  of  the  last  whorl  is  usually  dark  col- 
ored, with  the  spire  and  the  encircling  basal  band  and  callus  on 
the  inner  lip  white. 

Gatun  Stage:  Port  Pimoji. 

Olivella  limonensis  var.bocasensis,  n.  var.  Plate  7,  figures  24,  25 

A much  smaller  shell  than  the  limone^isis  and  possibly  a dis- 
tinct species.  The  spire  is  somewhat  higher  and  the  shell  less 
cylindrical  and  pump.  Dimensions  as  follows: 

Length  6.5,  diameter  2.75,  last  whorl  6,  spire  1.5  mm. 

7.  3-25,  6.5  1.75  mm. 

Gatun  Stage:  Bocas  del  Toro,  Panama. 


Genus  ANCILLARIA  Lamarck 

Ancillaria  aquaensis,  n.  sp.  Plate  7,  figure  10 

Shell  of  medium  size,  solid;  spire  elevated,  composed  of  about 
5 whorls,  the  sutures  of  which  are  concealed  b}"  a wide  band  of 
callus  this  band  of  callus  commences  on  the  body-whorl,  a 
short  distance  below  the  suture,  and  extends  to  the  apex;  udiere 
this  band  covers  the  sutures,  it  forms  just  above,  a depressed  or 
constricted  band  on  the  middle  of  each  whorl;  the  last  whorl  is 
large,  with  a basal  band  of  callus,  which  commences  near  the 
upper  end  of  the  inner  lip,  descends  obliquely  across  the  back  of 
the  last  whorl  to  the  anterior  tips  of  the  outer  and  inner  lips;  a 
short  di.stance  above  this  basal  band,  the  shell  carries  a single, 
incised  line;  a small  umbilical  pit  is  found  just  behind  the  mid- 
dle part  of  the  inner  lip;  aperture  broadl}*  sub-elliptical  with  a 
sharp  outer  lip. 

Length  18.5,  diameter  7.5,  last  whorl  12.5,  spire  10  mm. 
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The  Ancillaria  phiguis  Guppy,  from  Jamaica  is  probably  a 
closely  related  species.  Guppy’s  figure  in  the  Geological  Maga- 
zine, vol.  I,  Decade  2,  is  very  poor  and  insufficient.  Our  shell 
seems  to  differ  by  its  much  longer  spire  and  more  slender  shell. 

The  Ancillaria  chipolana  Dali,  figured  on  Plate  41,  fig.  3,  of 
the  Wagner  Institute,  is  larger  and  has  a longer  spire.  No  um- 
bilical pit  is  shown  in  the  figure. 

Gahm  Stage:  Water  Cay,  (Isla  de  Aqua). 

Genus  MARGINELLA  Lamarck 

Marginella  MacDonaldi  Dali  Plate  6,  figures  14,  15,  17,  19 

Marginella  MacDoiialdi  Dali,  1912,  Smith,  Misc.  Coll.,  vol.  59,  No. 

2,  p.  7. 

This  large  Marginella  is  one  of  the  most  common  and  char- 
acteristic species  of  the  Gatun  beds  of  Costa  Rica.  It  is  extreme- 
ly valiable  in  size  and  general  from  and  heaviness  of  its  shell,  as 
may  be  seen  in  the  accompanying  figures  of  the  more  common 
varieties. 

Typically  the  shell  is  oblong-c^dindrical  with  a small  spire  of 
about  4 whorls,  usually  completely  covered  in  front  by  a broad 
mass  of  callus,  which  spreads  over  the  whole  base  of  the  shell 
and  the  outer  lip,  leaving  an  elevated  ridge  along  each  side  as 
frequently  seen  in  Cyprcea.  From  the  back,  the  spire  may  be 
seen  lying  in  the  mass  of  callus. 

The  Margmella  mindie?isis  Cossmann  is  a smaller  related 
species  from  the  Canal  Zone.  It  differs  also  in  having  its  outer 
lip  finely  denticulated,  while  in  MacDonaldi  the  outer  lip  is  us- 
ually smooth. 

Length  28,  diameter  of  base  15,  vertical  diameter  10  mm. 


24 

14 

9 mm. 

25 

13 

9.5  mm. 

17-5 

1 1 

7.5  mm. 

Gatmi  Stage:  Banana  River. 
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Marginella  mitidiensis  Cossmann  Plate  6,  figures  16,  23 

Marginella  mindiensis  Cossmann,  1913,  Journ.  de  Conchyliologie,  vol. 

6i,  p.  61,  pi.  5,  figs.  13-15. 

This  shell  is  very  closely  related  to  M.  MacDonaldi,  It  dif- 
fers only  in  being  smaller  and  usually  with  the  outer  lip  more  or 
less  denticulated.  The  outer  lip  of  M.  MacDonaldi  is  generally 
smooth  but  occasional  specimens  occur  in  which  the  outer  lip  is 
faintl}’"  denticulated.  It  is  a species  of  the  Canal  Zone. 

Length  19.5;  basal  diameter  ii,  vertical  diameter  8 mm. 

16  9 7 mm. 

Gatun  Stage:  Mindi,  (^Cossmann) 

Gaiun,  C.  Z. 

Marginella  latissima  Dali 

Marginella  latissima  Dali,  1896,  Prac.  U.  S.  Nat.  Mus.,  vol.  19,  p.  308, 

pi.  29,  fig.  II. 

This  is  a short  and  very  broad  species,  described  by  Dali 
from  Moen  Hill,  C.  R.  Dali  remarks:“This  is  perhaps  the  short- 
est and  widest  American  species.” 

Length  ii,  diameter  8.5  mm. 

Gatun  Stage:  Moen,  Costa  Rica,  (Gabd). 

Marginella  latissima,  var.  piSsbryi,  n.  var.  Plate  10,  figures  i,  2 

Marginella  coniformis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 

Phila. , vol.  63,  p.  348,  pi.  24,  fig.  12.  Not  of  Sowerby,  1849. 

Like  M.  latissima  Dali,  but  less  broad,  more  pointed  anteri- 
orly, a slightly  higher  spire  and  a less  heavy  outer  lip.  In  latissi- 
ma, the  two  posterior  plications  are  shown  as  being  very^  oblique, 
while  in  the  present  form  they  are  nearly  transverse  as  is  seen  in 
the  recent  cincta.  The  outer  lip  is  finely  granulated. 

Length  14,  basal  diameter  9.5,  vertical  diameter  6.75  mm. 

15  II  9 mm. 

This  shell  is  figured  as  the  Marginella  co7iiformis  Sowerby 
a common  Dominican  fossil,  by  Brown  and  Pilsbry.  Marg- 
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inella  coniforniis  has  been  figured  by  Guppy  in  the  Quarterly 
Journal  and  similiar  shells  were  collected  in  abundance  by  the 
Maury  expedition  to  Santo  Domingo.  It  is  a larger  and  more 
cylindrical  form. 

It  is  an  abundant  shell  in  the  quarries  west  of  the  Gatun 
locks  at  Gatun.  A single,  large  shell  figured  as  figure  i was 
collected  from  the  Banana  River  beds. 

Gatmi  Stage:  Gatu7i,  C.  Z. 

Ba7iana  River ^ C.  R. 

Marginella  avena  Valenciennes  Plate  7,  figures,  21,  28 

Margmella  avena  Valenciennes,  1814,  in  Kiener,  Coq.  Viv.  Marginella^ 
p.  17,  pi.  6,  fig.  24. 

JIarginella  avena  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8, 
2nd  series,  p.  355. 

A common,  recent  species  along  the  Caribbean  coast  of 
Panama  and  Costa  Rica.  As  a fossil,  it  occurs  plentifully  in  the 
coralline  phase  of  the  Gatun  at  Port  Limon  and  Bocas  del  Toro. 
The  fossil  shells  do  not  differ  materially  from  their  recent  repre- 
sentative. 

The  shell  is  elongate-cylindrical  in  outline,  with  a low,  but 
slightly  projecting  spire.  The  aperture  is  norrowly  linear, 
slightly  wider  in  front.  Outer  lip  thick,  smooth  within.  The 
columella  is  provided  with  4,  obliquely  descending  plications. 

A series  of  specimens  from  Limon  and  Bocas  measure  as  fok 
lows. 

Length  11.75,  diameter  4.25,  spire  2. 

11.50  4.25  1.5, 

12.50  4.50  2. 

Gatun  Stage:  Port  Lhnon,  C.  R. 

Bocas  del  Toro,  Panama. 

Coll.  4,  Red  Cliff  Greek. 

Marginalia  collina,  n.  sp.  Plate  7,  figures  26,  27 

Shell  of  the  general  form  and  size  of  M.  avena,  but  more 
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solid  and  with  a lower  and  less  differentiated  spire;  whorls  4 or 
more  with  sutures  scarcely  distinguishable  under  their  glaze  or 
coat  of  callus;  aperture  linear-elongate,  widest  in  front  and 
slightlj  contracted  in  the  middle;  outer  lip  thickened,  smooth 
within;  pillar  with  4,  oblique  plaits  of  nearly  equal  strength. 

Length  ii,  diameter  4.5,  spire  1.5  mm. 

4*25  I mm. 

^1-25  5.  I mm. 

Closeh^  related  to  the  Mai^ginella  avena  Val.,  this  species 
differs  in  being  more  solid,  less  slender  and  with  a lower  spire. 
In  avena  the  spire  is  clearly  differentiated,  with  well  marked  su- 
tures to  its  spire-whorls.  In  the  present  shell,  the  spire  is  much 
lower,  and  the  sutures  are  more  thickly  covered  with  glaze.  The 
thick  outer  lip  is  carried  across  the  end  of  the  lip  and  firmly 
joined  to  the  spire  without  any  preciptible  line  of  demarcation. 
In  avena,  the  outer  lip  and  spire  are  clearly  differentiated  from 
each  other. 

Abundant  in  the  Gatun  beds  of  the  Banana  River. 

Gatun  Stage:  Hill  la,  Banana  River. 

Marginella  leander  Brown  and  Pilsbry  Plate  6,  figure  22 

Margifiella  leander  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 

Phila.,  vol.  63,  p.  347,  pi.  24,  fig.  13. 

Not  known  from  Costa  Rica,  and  the  figure  here  given  is 
from  a specimen  in  our  collection  from  Gatun.  It  is  a broader 
and  more  cylindrical  species  than  collina^  and  with  a much  low- 
er and  scarcely  elevated  spire.  Our  specimen  measures  9 by  4 
mm. 

Gafnn  Stage:  Gatnn^  C.  R. 

Marginella  musacina,  n.  sp.  Plate  10,  figure  25 

Shell  small  and  slender,  with  a high  spire  of  about  1-4  of 
the  total  length  of  the  shell;  whorls  about  5,  with  sutures  light- 
ly concealed  under  a thin  coat  of  glaze;  last  whorl  narrowly  cylin- 
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drical,  widest  about  the  upper  half;  aperture  sublinear,  with  a 
slightly  thickened  lip,  somewhat  contracted  in  the  middle,  smooth 
within;  inner  lip  smooth,  or  with  only  a thin  wash  of  callus  and 
with  4,  very  oblique  plications  at  its  extreme  anterior  end. 

Length  9.25,  diameter  3.25,  spire  2.75  mm. 

A small,  slender  species  of  unusual  form.  Two  specimens 
were  collected  in  Costa  Rica,  the  type  from  the  Banana  River, 
the  other  from  Old  Man  Sam  Creek,  near  Manzanilla  Point. 

Gatun  Stage:  Ba7iana  River^ 

Along  Old  Man  Sam  Creek,  one  77iile  south 
of  the  beach,  C.  R. 

Genus  VOLUTA  Linnaeus 

Voluta  alfaroi  Dali  Plate  8,  figure  2 

Voluta  alfaroi  1912,  Smith,  Misc.  Coll.,  vol.  59,  No.  2,  p.  8. 

This  fine  species  described  by  Dr.  Dali,  from  the  Banana 
River,  is  a common  and  very  characteristic  fossil  or  the  Gatun 
beds  in  Costa  Rica  and  Western  Panama,  but  it  still  remains  to 
be  recorded  from  the  Canal  Zone.  Allied  to  the  recent  West 
Indian  V.  musica  Linnaeus  it  differs  most  importantly  in  its 
much  smaller  nucleus. 

The  shell  is  heavy  and  in  its  typical  form  the  whorls  are 
shouldered  and  carr}^  about  12  ribs,  which  may  be  quite  sharp 
and  high  on  the  shoulder  angle.  The  whorls  are  sometimes 
smooth,  without  ribs  and  a shoulded  angle.  Spiral  threads  usu- 
all}^  occur  on  the  lower  one-quarter  of  the  last  whorl  and  on  the 
canal,  but  in  some  cases  on  the  spire-whorls  as  well.  A large 
specimen  from  Water  Cay  measures; 

Height  59  mm.  diam.eter  34  mm. 

Gatun  Stage:  Water  Cay  Panama. 

Coll,  j,  Red  Cliff  Creek;  Old  Mail  Sam  Creek, 
I rnile  fro7n  shore;  Coll.  2,  Quitana  Creek; 
Comadre  Creek;  Sonsi  creek;  Coll.y,  Estrella 
River ;Ba7iana  River;  Rio  Blanco;Port  Limon. 
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Genus  SCAPHELLA  Svv’ainvSon 

Scaphella  costaricana,n.  sp.  Plate  15,  figure  13 

Type  fragmentary  consisting  of  the  nucleus  and  part  of  the 
three  succeeding  whorls;  the  shell  is  subfusiform;  nucleus  large, 
smooth  and  mammilate  at  its  apex;  the  three  following  whorls 
are  slightl3^  contracted  about  the  upper  sutures  and  strongly  sculp- 
tured with  coarse  subregular,  spiral  threads  separated  by  inter- 
spaces as  wide  or  a little  more;  the  spiral  threads  and  their  in- 
terspaces are  crossed  by  fine  lines  of  growth;  sutures  distinct;  the 
columella  with  four  plaits,  the  posterior  one  being  the  strong- 
est. 

Length  29,  diameter  18,  diameter  of  nucleus  5.75  mm. 

The  unique  t}"pe  is  unfortunate!}"  fragmentar>"  and  consists 
of  the  large,  smooth,  mammilate  nucleus  and  part  of  the  3 suc- 
ceeding whorls.  The  shell  is  subfusiform  and  the  whole  surface 
is  strongl}"  sculptured  with  coarse,  spiral  threads.  The  columel- 
la is  provided  with  4 strong  plaits.  The  t>"pe  specimen  was  found 
in  the  Dentalium  zone  of  the  Upper  Uscari  shales  of  Codes 
Creek . 

Uscari  Stage:  Codes  Creek. 

Genus  IVI3TRA  Lamarck 

Mitra  Swainsoni  Broderip,  var.  Simonensss,  n.  var.  Plate  6,  fig.  I. 

cf.  Mitra  Swainsoni  Roderip,  1835,  Proc.  Zool.  Soc.,  p.  193. 
cf.  Mitra  Sivai7iso7ii  Reeve,  Conch.  Icon.,  Mit7'a,  pi.  i,  fig.  4. 

cf.  Mit7'a  Swainso7ii,  var.  antiUe7isis  Dali,  1889,  Bull.  Mus.  Comp. 

Zool.,  vol.  18,  p.  158,  pi.  38,  fig.  7. 

Shell  large,  of  about  6-[-  whorls;  the  spire  whorls  are  slight- 
ly convex,  the  last  distinctly  shouldered  above,  depressed  or 
slightly  concave  about  its  middle;  sculpture  consisting  on  the 
spire-whorls  of  about  6,  heavy,  spirals  cords  with  sculptured 
interspace  as  seen  on  Mitra  Henekejii  and  lo?iga;  on  the  later 
whorls  the  spiral  cords  become  more  widely  spaced  and  on  the 
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last  are  in  the  form  of  broad,  subobsolete,  smooth  bands  without 
the  sculptured  interspaces;  there  are  about  15  spiral  cords  on 
the  last  whorl  in  addition  to  those  of  the  anterior  canal;  anterior 
canal  of  moderate  length,  strongly  twisted;  columella  with  4 
plaits,  heaviest  above:  aperture  narrow. 

Length  74  (apex  broken),  diameter  23,  last  whorl  52, 
spire  35  mm. 

A single,  large  shell  with  rudely  sculptured  whorls  was  col- 
lected from  the  coralline  limestone  near  Port  Limon.  It  agrees 
closely  vv^ith  Reeve’s  hgure  of  Mitra  Swaiuso7ii,  except  that  the 
spiral  bands  are  larger  and  heavier. 

The  Mitra  Swamsoni  is  a West  Coast  shell  belonging  to  the 
Panamic  province.  It  is  distinguished  b\’  its  large  size,  rudel}'" 
sculptured  whorls  and  dark  colored  epidermis.  Dali  has  des- 
cribed as  the  variety  antilleyisis , specimens  dredged  off  of  Cape 
Lookout,  N.  C.,  Colombia  and  Yucatan. 

Gatun  Stage:  Port  Limon. 

Mitra  longa  Gabb  Plate  6,  figure  10 

Mitra  lo?iga  Gabb,  1873.  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  219. 

Miti'a  lofiga  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila.,vol. 

63,  p.  346,  pi.  24,  fig.  II. 

Mitra  tonga  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  238,  pi.  ii,  figs. 

II,  iia. 

A long,  slender  species,  sculptured  with  strong,  revolving 
cords  and  fine,  neatly  engraved  interspaces.  We  have  collected 
this  Dominican  species  only  in  the  Canal  Zone.  The  figured  spec- 
imen has  the  following  dimensions: 

Length  40,  diameter  10.5,  last  whorl  26,  spire  21  mm. 

Gatu7i  Stage:  Gatufi,  C.  Z. 

Mitra  dariensis  Brown  ond  Pilsbry  Plate  6,  figure  25 

Mitra  dariensis  Brown  and  Pilsbry,  191T,  Proc.  Acad.  Nat.  Sci.  Phila. , 

vol.  60,  p.  346,  pi.  24,  fig.  II. 
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A single  specimen  from  the  Island  of  Bocas  (Columbus  or 
Colon  Island)  is  here  figured.  It  differs  from  the  Mitra  longa, 
in  being  shorter  and  broader.  The  sculpture  is  less  elegant. 

Length  21,  diameter  7,  last  whorl  14,  spire  ii  mm. 

Gatun  Stage:  Gatim,  C.  Z. 

Bocas  del  Toro,  Panama. 

, R/litra  aff.  rudis  Gabb  Plate  6,  figure  13 

Mitra  rudis  Gabb,  1873.  Trans.  Amer.  Phil,  Soc. , vol.  15,  p.  220. 

Shell  subfusiform,  biconic;  whorls  about  7,  coarsely  sculp- 
tured with  strong,  revolving  cords,  separated  by  interspaces  of 
about  twice  their  width;  These  interspaces  are  finely  longitudi- 
nally sculptured  with  raised  threads  above,  obsoletely  so  below; 
the  spire-whorls  have  5 cords,  the  last  whorl  with  1 1 and  several 
smaller  ones  on  the  canal;  aperture  subelliptical,  with  a thin  out- 
er lip;  columella  with  4 plaits,  largest  above;  anterior  canal  of 
medium  length,  strongly  twisted  below. 

Length  33.5,  diameter  12.5,  last  whorl  24,  spire  16  mm. 

It  is  with  much  uncertainty,  that  I have  identified  this  rare 
species  with  Gabb’s  unfigured  Mitra  rudis  ixom.  Santo  Domingo. 
Gabb,s  descriptions  and  measurements  indicate  a shell  of  much 
the  same  characters  as  well  as  dimensions. 

Gatmi  Stage:  Coll,  j,  Hone  Walk  Creek,  C.  R. 

Mitra  poas,  n.  sp.  Plate  6,  figures  20,  21 

Shell  small,  nearly  smooth  and  columbelloid  in  appearance; 
whorls  8,  with  straight  sides;  last  whorl  widest  just  above  the 
base,  which  is  contracted  to  the  short  anterior  canal;  the  early 
spire-whorls  have  5,  low,  smoothish  spiral  bands,  with  longitudi- 
nally sculptured,  narrow  interspaces;  these  spirals  quickly  be- 
come obsolete,  leaving  the  whorls  smooth  except  for  one  or  two 
spirals  bordering  the  upper  sutures;  the  last  whorl  has  about  4 
spirals  around  the  base  and  smaller  ones  on  the  canal;  aperture 
subellipical,  with  a thin  outer  lip;  columella  with  4 plaits,  larg- 
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est  above;  anterior  canal  of  medium  length  and  sliglitl}^  bent  to 
the  left 

Length  21,  diameter  7.5,  last  whorl  13,  spire  ii  mm. 

A smooth  species  of  Columbelloid  aspect.  It  is  fairly  abund- 
ant in  the  coral  limestones  near  Port  Limon. 

Gatun  Stage:  Port  Linion, 

Mitra  Almagrensss  Toula  var.  coralSiophiSa,  n.  var.  Plate  6,  figures  18,  24 

of  IlPtra  Almagrensis  Tonlgi,  1911,  Jahrb.  der  K-K  Geol.  Reichsanstalt, 
vol.  61,  p,  491,  pi.  28,  fig  13. 

Shell  small  with  a long  spire  and  a shorter  anterior  canal; 
whorls  about  8,  with  straight  or  slightly  convex  profile;  sculp- 
ture of  low,  slightly  elevated  spiral  cords,  separated  by  inter- 
spaces of  about  their  own  width;  these  interspaces  are  finely 
sculptured  by  regular,  raised,  longitudinal  threads;  the  spire- 
whorls  have  about  5 spiral  cords,  the  last  w^horl  with  about  15; 
and  smaller  ones  on  the  anterior  canal;  aperture  subelliptical;  a 
short  canal,  slightly  bent  to  the  left;  pillar  with  3 folds  and  a 
very  small  faint  one  below. 

Length  17,  diameter  6,  last  whorl  ii,  spire  10  mm. 

This  is  a common  species  in  the  coral  limestones  of  Limon. 
Toula’ s Mitra  Almagrensis  was  described  from  Tehuantepec. 
Our  shells  differ  from  Toula’ s figure  in  being  more  slender  and  in 
having  the  body- whorl  less  contracted  below. 

Gatun  Stage:  Port  Limo7i. 

Genus  FUSUS  Lamarck 

Fuses  miocosmius,  n.  sp.  Plate  8,  figure  5 

Shell  long  and  slender,  with  the  spire  and  canal  of  nearly 
equal  length;  whorls  about  ii  plus,  very  graduall}"  tapering  from 
the  small  nucleus  to  the  body- whorl;  whorls  convex  with  indis- 
tinct, appressed  sutures;  the  sculpture  consists  of  large,  sw^olleii 
ribs,  separated  by  equally  wide  interspaces,  and  the  whole 
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crossed  by  strong  spirals  with  finer  threads  in  between;  on  the 
last  whorl  there  are  7 ribs,  which  commence  on  the  base,  just 
above  its  union  with  the  long  canal,  and  continue  across  the 
whorl  to  the  suture;  the  early  spire-whorls  have  6 or  7 strong 
spirals  with  i,  2 or  3,  hue  threads  between;  on  the  penultimate 
whorl,  the  earlier  spirals  have  become  a primary  set  of  6 or  7, 
with  theii  intervals  occupied  by  a secondary  set,  nearl}"  as  large 
as  the  primary,  and  still  smaller  tertiary  threads;  the  last  w^horl 
has  about  18  strong  spirals  in  addition  to  those  on  the  canal;  on 
the  canal  the  division  into  primary  and  secondary  spirals  is  bet- 
ter shown,  there  being  about  16  primaiw  and  the  same  number  of 
secondary  spirals;  on  the  extreme  tip  of  the  canal  the  spirals  are 
very  small  and  numerous;  aperture  small,  rounded,  with  the  out- 
er lip  internally  lirated  and  three  or  more  oblique  plaits  on  the 
columella. 

Height  100,  diameter  24  mm. 

This  fine  species  is  closel}^  related  to  the  recent  Fusus  eucos- 
mms  Dali,  from  the  Florida  coast  and  the  West  Indies.  The  spire 
of  eiicosmius  is  more  slender,  has  8 ribs  instead  of  7,  and  the  out- 
er lip  is  always  smooth,  while  it  is  strongly  lirated  in  miocos- 
miiis. 

Gatim  Stage:  Bocas  del  Toro^  Panama. 

Fusus  honensis,  n.  sp.  Plate  8,  figure  6 

Shell  resembling  in  general  features  the  F.  miocosmius , and 
with  the  vSame  number  of  ribs;  the  spire  is  somew’^hat  longer  than 
the  anterior  canal;  the  whorls  are  somewhat  more  convex  than 
those  of  miocosmiiis  due  to  the  more  strongl}^  knobbed  ribs;  the 
ribs  are  crossed  on  the  penultimate  whorl  by  about  6,  strong, even 
spirals,  there  being  no  secondaries  and  only  occasional!}^  a small 
thread  may  appear  in  their  intervals;  the  last  w^horl,  exclusive 
of  the  canal  shows  lo  or  ii  spirals  to  which  are  added  17  or  18 
on  the  canal;  the  canal  is  relatively  short  and  not  perfectly 
straight;  the  aperture  is  probably  rounded  (largely  broken  on  the 
type  specimen)  and  with  its  outer  lip  internally  lirated. 

Height  63,  diameter  20  mm. 
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Similiar  in  general  form  and  in  the  number  of  its  ribs  to  the 
F.  miccosmms  from  Bocas,  this  species  differs  in  its  smaller, 
heavier  shell,  and  in  the  greater  coarseness  of  its  sculpture.  The 
spirals  are  heavier  and  primary  in  character  throughout  and  the 
ribs  are  more  knobbed  and  sharp  on  their  crests.  From  the  Do- 
minican F.  Henekeni  Sowerby,  it  differs  in  being  much  more 
slender  and  with  fewer,  persistent  ribs. 

Gatun  Stage:  Coll.  Home  Walk  Creek. 

Genus  FASCIOLARIA  Lamarck 

Fasclolarla  Gorgasiana  Brown  and  Pilsbry  Plate  8,  figure  9 

Fasciolaria  gorgasiana  Brown  and  Pilsbry,  1912,  Proc.  Acad.  Nat. 
Sci.  Philia.,  vol.  64,  p.  506,  pi.  22,  fig.  5. 

This  large  Fasciolaria  is  fairly  abundant  in  the  Gatun  beds 
of  the  Canal  Zone  and  is  recognized  by  its  shouldered  whorls  and 
and  strong  knob-like  ribs.  The  figured  specimen  is  a large  shell 
from  the  Gatun  of  Rio  Betej^  Costa  Rica. 

Gatuji  Stage:  Gatun,  C.  Z. 

Water  Cay. 

Rio  Betey. 

Fasciolaria  tulipa  Linnseus,  variety  Plate  13,  figure  4 

Murex  tulipa  Linnaeus,  1758,  Syst.  Nat.,ed.  10,  p.  754. 

Fasciolaria  Uilipa  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8, 
2nd  series,  p.  354. 

Fasciolaria  tulipa  Dali,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3, 
pt.  I,  p.  loi,  pi.  7 fig.  II 

The  Tulip  shell  is  the  common,  recent  Fasciolaria,  in  the 
Caribbean  area,  and  it  is  distinguished  from  its  more  northern  re- 
lative, the  distajis,  by  its  darker  coloration  and  sulcated  sutural, 
band.  It  occurs  as  fossil  in  the  Pliocene  of  Florida. 

From  the  coralline  limestones,  near  Port  Limon  we  collected 
three  young  specimens  and  a portion  of  the  spire  of  a large  in- 
dividual of  Fasciolaria.  The  young  shells  show  the  nucleus  and 
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early  sulcated  whorls  of  typical  tulipa,  as  figured  by  Dr.  Dali. 
They  however  become  smooth  somewhat  earlier  and  the  fragment 
of  the  spire  shows  the  succeeding  whorls  to  be  smooth  and  lack- 
ing the  sulcated  sutural  band  as  in  distans. 

The  Fasciolaria  semistriata  Sowerb}^  is  an  allied  but  distinct 
species  from  the  Miocene  of  Santo  Domingo,  and  likely  to  be  dis- 
covered in  the  Gatun  beds  of  Costa  Rica  and  Panama.  This  as 
may  be  seen  from  the  new  figure  of  Dr.  Maur}^  (Bull.  Amer. 
Pal.,  vol.  5,  p.  244,  pi.  13,  fig.  i),  differs  conspicuously  from  the 
distans  and  tulipa,  with  which  it  was  united  by  Gabb,  by  its 
deep  sutural  depressed  band,  which  gives  to  the  whorls,  a very 
convex  or  even  shouldered  appearance.  The  early  whorls  are 
spirally  sulcated  as  in  tuUpa,  but  have  in  addition  knob-like  ribs, 
like  those  seen  on  F.  go7^gasia?ia. 

Uscari  Stage:  Port  Limoyi. 

Fasciolaria  MacDonaldi,  n,  sp.  Plate  8,  figure  i 

Shell  large,  (type  specimen  imperfect,  with  only  the  last  two 
whorls  preserved);  number  of  whorls  unknown;  the  spire-whorls 
are  angled  about  the  middle,  forming  a board,  sloping  shoulder 
above;  the  last  whorl  has  the  shoulder  about  the  upper  third;  the 
sculpture  is  predominantly  spiral,  consisting  of  numerous,  fine, 
alternating  threads,  which  are  slighth^  roughened  b}^  the  growth 
lines;  the  angle  of  each  whorl  is  longitudinally  undulated  by  12 
faint  ribs;  anterior  canal  is  nearly  straight  with  two  faint  plicae; 
outer  lip  sharp. 

Length  (2  whorls)  70,  diameter  37  mm. 

Of  this  large  and  elegant  species,  onl}^  a single  imperfect 
specimen  with  less  than  two  complete  whorls  preserved,  was  col- 
lected from  the  Gatun  beds  of  the  Banana  River,  Costa  Rica.  It 
differs  from  the  more  common  F.  Gorgasiana,  by  its  persistent 
and  rough  spiral  sculpture  and  less  heavily  tuberculated  should- 
er. 

This  species  is  named  in  honor  of  Dr.  D.  F.  MacDonald, well- 
known  for  his  geologic  work  on  the  Isthmus,  during  the  con- 
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struction  of  the  Panana  Canal,  and  former  Chief  Geologist  of 
the  geological  force  of  the  Sinclair  Oil  Corporation  in  Panana  and 
Costa  Rica. 

Gatun  Stage:  Hill  No.  2,  Banana  River, 


Genus  LATSRUS  Montfort 

Latirus  infundibuium  Gmelin,  variety  Plate  8,  figure  10 

Latirus  infundibtilum  Gmelin,  Eamarck,  Anim.  sans.  Vert,  (ed,  Desh. ) 
vol.  9,  p.  386. 

Latirus  infundibulum  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  Loudon, 
vol.  22,  p.  288. 

Latirus  infundibulum  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15, 
p.  217. 

Latirus  infundibulum  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila. , vol. 
8,  2nd  series,  p.  354. 

Latirus  infundibulum  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  246, 
pi.  13,  fig.  3 

A common  recent  species  of  the  West  Indian  and  Costa  Rican 
coasts.  Only  an  imperfent  specimen  was  collected  from  the  Gatun 
beds  of  lower  Pumbri  Creek,  a small  tributary  of  the  Estrella 
River.  From  recent  examples  of  infundibulum.,  it  differs  by  its 
shorter  canal,  more  numerous  ribs  (9  instead  6 or  7), and  heavier 
spiral  sculpture.  The  specimen  is,  however,  to  fragmentary  to 
serve  as  a type  for  a new  variety  or  related  species. 

Gatun  Stage;  Coll.  7,  Pumbri  Creek,  C.  R. 

Latirus  irazu,  n.  sp.  Plate  8,  figure  12 

Shell  subfusiform;  solid,  with  a long  spire  and  shorter  can- 
al; whorls  about  9,  with  heavy,  sharp,  knob-like  ribs  and  finer 
spiral  threads;  the  last  whorl  shows  7,  sharp,  pointed  ribs,  which 
are  continuous  from  suture  to  suture,  but  only  feebly  across  the 
base  of  the  last  whorl;  the  suture  is  bordered  anteriorly  by  a 
prominent,  frilled  band  or  cord,  formed  by  the  elevated  edges 
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of  the  growth  linevS:  spirals  consisting  of  low,  raised  threads  with 
wide  interspaces;  canal  short,  straight  above  but  bent  below,  and 
with  three  small,  smooth  folds  on  the  columella  above;  aperture 
with  a thin  outer  lip. 

Length  46,  diameter  17,  last  whorl  29,  spire  24  mm. 

A smaller  and  more  delicate  species  than  the  preceding  L.  m- 
fiindibzilu77i  Gmelin.  In  the  present  shell,  the  ribs  are  sharp- 
er and  more  pointed,  and  the  canal  is  shorter  and  more  strongly 
reflected  backwards.  The  strongly  frilled  sutural  band  is  lacking 
or  only  imperfectly  developed  on  mfundibulujn. 

Gatim  Stage:  Poid  Limon. 

Latirus  taurus,  n.  sp.  Plate  8,  figure  4 

Shell  large,  slender,  solid  with  the  spire  more  than  ^ the 
height  of  the  .shell;  whorls  convex,  with  indistinct  sutures;  sculp- 
ture of  very  regular,  narrow  ribs  with  deep  interspaces,  and  cross- 
ed by  strong,  ridge-like  spiral  cords;  whorls  about  9;  axial  sculp- 
ture on  last  whorl  with  about  ii  ribs;  the  ribs  commence  well 
down  on  the  base  and  continue  to  the  upper  suture  and  are 
nearly  in  line  across  the  spire- whorls  to  the  apex;  the  spirals 
consist  of  ridge-like  cords  and  finer  spiral  threads;  there  are 
2 principal  spirals  on  the  spire-whorls  which  cross  the  middle 
of  the  whorls;  there  are  4 principal  spirals  on  the  last  whorl 
above  the  edge  of  the  base,  below  which  there  are  a few  small- 
er threads;  the  anterior  canal  has  2 strong  cords  and  finer 
threads  are  scattered  over  the  whole  shell;  the  anterior  canal 
is  straight  and  stocky  and  carries  at  its  base  a deep  but  narrow 
umbilical  pit;  the  columella  has  4 small  folds;  aperture  subo- 
vate,  anteriorly  extended  to  form  the  long  narrow  canal;  out- 
er lip  smooth  within. 

Height  60,  diameter  25,  aperture  32  mm. 

A large,  solid  and  strongly  sculptured  shell.  The  straight, 
narrow  ribs  are  spaced  regularly  over  the  whorls  of  the  shell  and 
are  continuous  from  the  base  to  the  upper  suture.  They  are 
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crossed  by  heavy,  ridge-like,  spiral  cords,  which  on  crossing  the 
deep  interspaces  between  the  ribs,  form  small,  sunken  pits,  so 
that  the  sculpture  appears  coarsely  trellised. 

Gatuji  Stage:  Toro  Cays. 


Genus  PTYCHOSALPINX  Gill 

Ptychosalpinx  ? dentalis,  n.  sp.  Plate  15,  figures  14,  18 

v^hell  buccinoid  with  convex,  cancellated  wdiorls;  whorls 
about  6,  with  channelled  sutures  so  that  the  whorls  appear  nar- 
rowly shouldered  above;  the  sculpture  is  predominantly  spiralled, 
the  penultimate  whorl  with  7 strong  spiral  cords  with  interspaces 
2 or  3 times  their  width;  small  spiral  threads  may  appear  in  the 
interspaces;  the  last  whorl  has  14  or  more  spirals  and  the  wide 
interspaces  with  one  or  more  finer  threads;  the  spirals  are  cross- 
ed by  coarse  wavy  lines  of  growth,  producing  a sub-cancellate 
sculpture;  the  aperture  is  subovate;  a well-developed  siphonal 
sinus;  the  columella  carries  a single  sharp  plication  at  its  lower 
end;  the  outer  lip  is  slightly  thickened  and  bears  wnthin  about 
12,  small,  narrow  lirae. 

Height  28,  diameter  ii,  aperture  16  mm. 

The  generic  relation  of  this  interesting  species  is  very  much 
in  doubt.  It  has  the  general  form  of  Commella,  but  its  colum- 
ella is  provided  with  a strong  anterior  plication.  In  this  regard 
it  agrees  with  Ptychosalpinx  of  which  there  are  several  species  in 
the  Chesapeake  Miocene.  The  apex  of  dentalis,  appears  to  have 
been  pointed  and  sharp,  although  all  of  our  specimens  have  the 
tip  of  the  spire  very  much  weathered.  True  Ptychosalpinx  is 
characterized  by  a large,  convex  and  blunt  nucleus  and  the  outer 
lip  is  thin  and  smooth  within.  The  outer  lip  of  dentalis  is  slight- 
ly thickened  and  internally  finely  lirated. 

The  P f dentalis,  is  a very  characteristic  fossil  of  the  Denta- 
lium  zone  of  the  Upper  Uscari  formation. 
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Uscari  formation.  Coco  Plu^n,  Panama. 

Rio  Codes. 

Comadre  Creek^  etc. 

Genus  PERISTERi^SA  Morch 

Perlsternia  insula,  n.  sp,  Plate  8,  figure  ii 

Shell  small,  with  a sharp  pointed  spire,  a little  longer  than 
the  aperture;  the  general  form  and  vSculpture  of  the  shell  is  like 
that  of  Urosalpiyix  cinereus  Say;  nucleus  of  2 small  smooth 
whorls,  followed  7 post-nuclear;  the  profile  of  the  spire-whorls 
is  convex  and  strongly  sculptured  with  ribs  and  sharp  spiral  cords; 
the  last  whorl  has  8 ribs  which  are  nearly  lacking  from  the  base 
of  the  whorl;  the  spiral  sculpture  consists  of  2 principal  cords 
about  the  middle  of  the  earlier  wdiorls  above  which  lie  smaller 
threads  about  the  suture;  on  the  later  w^horls,  the  spirals  are 
somewdiat  heavier  about  the  middle  but  irregular  with  finer,  in- 
termediate threads  in  between  the  principal  ones;  base  contract- 
ed; aperture  subcircular;  outer  and  inner  lips  crenulated  or  den- 
ticulated; canal  short  and  bent. 

Height  23,  diameter  13,  aperture  ii  mm. 

This  and  the  following  tortiigera  seem  correctly  referable  to 
the  genus  Peristcryiia  Morch.  The  P.  insida  is  somewhat  like 
young  specimens  of  filicata  Conrad,  from  the  Chesapeake  Mio- 
cene of  eastern  United  States,  but  has  a longer  and  more  pointed 
spire,  and  heavier  sculpture. 

Gatun  Stage:  Water  Cay. 

Peristernia  tortugera,  n.  sp.  Plate  8,  figure  13 

Shell  elevated  with  a spire  much  longer  than  the  aperture; 
nucleus  of  about  small,  smooth  whorls;  the  post-nuclear 

whorls  about  7;  sutures  distinct;  whorls  strong!}^  convex,  should- 
ered; sculpture  of  narrow,  heavy  ribs,  widely  spaced  and  num- 
bering on  the  last  whorl  about  9;  the  rib  are  continued  across  the 
whorls  from  suture  to  suture  and  for  a short  distance  down  on 
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the  base;  the  spirals  consists  of  irregular  sharp  cords;  the  early 
spire  whorls  carr}^  2 main  spiral  cords  but  bordered  above  and  be- 
low by  finer  threads;  the  2 principal  spirals  are  continued  on  the 
later  whorls  but  are  nearly  equalled  in  strength  by  the  other 
spirals  and  hence  lose  their  prominence;  a short  anterior  canal; 
base  strongly  contracted. 

Height  29,  diameter  14.5,  aperture  12  mm. 

Distinguished  from  the  preceding  insula  by  its  very  much 
longer  spire,  more  strongly  contracted  base  and  different  spiral 
sculpture. 

Gatun  Stage:  Port  LJmon. 

Genus  XAMCUS  Bolton 

Xancus  scopulus,  n.  sp.  I’late  ii,  ngure  i 

Shell  large,  solid  and  heavy;  spire  nearly  as  long  as  the  aper- 
ture; spire-whorls  6 plus  (the  tip  broken),  strongly  coronate 
above  and  wdth  large,  wide,  persistant  ribs;  the  earlier  spire- 
whorls  are  simply  shouldered  or  angled  about  the  middle,  but  the 
area  about  the  upper  sutures  rapidly  deepens  and  on  the  later 
whorls  is  a deep,  excavated  sutural  zone,  above  which  project 
the  ends  of  the  ribs;  there  is  a strong  sutural  cord  and  a rather 
wide,  ribbon-like  band  just  above,  forming  at  first  a strongly  ap- 
pressed  suture;  the  last  whorl  has  about  7 large,  wide  ribs,  the 
areas  between  appearing  as  troughs  or  depressions;  the  sutural 
excavated  zone  carries  several  irregular  spiral  threads  which  are 
crossed  by  large  growth-lines  so  that  the  resulting  sculpture  is 
more  or  less  cancellate,  more  particularily  on  the  earlier  whorls; 
the  growth-lines  cross  the  sutural  cord  and  upon  the  ribbon 
above,  become  much  crowded  and  strongly  bent  forwards;  the 
young  shell  was  sculptured  over  the  whole  shell  with  strong 
spirals,  but  with  maturity,  the  spirals  become  obsolete  and  the 
shell  is  smooth  and  polished;  columella  with  3,  strong  plicae  as  in 
the  recent  scolymus;  a long  anterior  canal,  with  a narrow,  deep 
umbilicus  behind  the  spreading  inner  lip. 
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Height  265,  diameter  136,  aperture  158,  last  whorl  195 
mm. 

This  very  remarkable  species  is  an  extreme  development  of 
trie  A,  scolymus  .stock  in  which  the  upper  portion  of  the  whorl 
becomes  a wide,  deep,  excavated  sutural  zone.  Above  this  ex- 
cavated zone,  project  the  high,  rounded  or  appressed  ribs  and  the 
carinate  edge  of  the  whorls.  X.  scolymus  Gmelin,  a recent  spec- 
ice  found  plentifully  along  the  north  Panama  coast,  has  the 
whorls  simply  shouldered,  often  merely  rounded. 

The  Santo  Domingan  Miocene  contains  X.  validus  Sowerby, 
which  has  been  identified  by  some  with  scolymus.  In  validus,  the 
ribs  are  more  numerous  (about  10)  and  are  sharper  and  more  tub- 
ercular in  form. 

Gatuji  Stage:  Bana?ia  River. 

Genus  IVIELONGENA  Schumacher 
Melongena  consors  Sowerby  Plate  9,  figure  I 

Pyrula  consors  Sowerby,  1849,  Quart.  Journ.  Geol.  Soc.  hondon,  vol.6, 
P-  49. 

Melo7tgena  melongena  Gabb,  1873,  Trans.  Anier.  Phil.  Soc.,  vol.  15,  p- 
205.  Not  of  Pinnseus. 

Pyrula  melongeria  Guppy,  1874,  Geol.  Mag.,  vol.  ii,  p.  438. 

Pyrula  melongefia  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London,  vol. 

32,  p.  523. 

IMelongena  consors  Dali,  1900,  Trans,  Wagner  Free  Inst.  Sci.,  vol.  3,  pt 
I,  p.  12 1. 

Melongena  consors  IMaury,  Bull.  Amer.  Pal.,  vol.  5,  p.  249,  pi.  14, 
fig-  5- 

The  Melo7igena  consors  is  not  a common  fossil  in  Costa  Rica. 
It  is  closely  related  to  the  recent  M.  corona  Gmelin  of  the  West 
Indies,  the  fossils  shells  differing  mostly  in  having  a longer  spire 
and  somewhat  different  sculpture  above. 

The  Costa  Rican  examples  are  exactly  like  Miocene  speci- 
mens from  Santo  Doingo.  As  a fossil  it  occurs  in  the  Miocene 
of  Jamaica,  Santo  Domingo  and  Venezuela. 
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Gatun  Stage:  Coll.  5,  Old  Man  Sam  Creek. 

Codes  Creek. 

Genus  SOLENOSTEIRA  Dali 

Solenosteira  Dalit,  Brown  and  Pilsbry  Plate  8,  figure  8 

Solenosteira  dalli.  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat,  Sci, 
Phila.,  vol.  63,  p,  348,  pi.  24,  fig.  14, 

Coralliophila  gatunensis  Toula,  1911,  Jabrb.  der  K-K  Geol.  Reichsan- 
stalt,  vol.  6r,  p.  502,  pi,  30,  fig.  9. 

A common  species  in  the  Canal  Zone  and  figured  here  for 
comparision  with  the  following  species.  The  whorls  are  strong- 
ly shouldered,  a feature  accentuated  by  the  few,  but  high, angled 
ribs.  The  spirals  are  heavy,  raised  cords,  over  and  between 
which  are  finer  secondary  and  tertiary  threads. 

Length  34,  diameter  23,  last  whorl  27,  spire  15  mm. 

Gatun  Stage:  Gatim^  Mt.  Hope^  C.  Z. 

Solenosteira  Vaughani  Dali,  var.  metlioamericana,  n.  var.  Plate  8,  fig.  7 

cf.  Soleiiosteira  Vaughani  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci., 
vol.  3,  pt.  6,  p.  1633,  pi.  60,  fig.  18. 

Shell  solid,  with  a small  pointed  nucleus  of  2 smooth  whorls, 
and  6 post-nuclear;  spire  conic,  of  about  ^ the  total  length  of 
the  shell;  whorls  convex,  or  bluntly  shouldered  about  the  mid- 
dle ; sculpture  of  numerous  low  ribs  which  are  rounded,  and 
heaviest  on  the  shoulder  angles;  There  are  7 to  10  ribs  on  the 
last  whorl;  spirals  of  raised  cords,  with  finer  threads  on  the  in- 
terspaces; the  spire-whorls  have  about  6 primary  spirals,  the  last 
whorl  with  18,  including  those  of  the  short  canal;  canal  short 
with  a deep  but  narrow  umbilical  pit;  aperture  oval,  a thick  in- 
ner and  outer  lip,  the  outer  with  about  10,  long,  entering  lirae 
and  the  inner  with  three  small  denticles  above. 

Length  42,  diameter  24,  last  whorl  34,  spire  17  mm. 

34  21.5  28  13  mm. 

The  Solenosteira  Vaugha^ii  is  a Chesapeake  Miocene  species 
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from  Jackson  Bluff  and  Coe’s  Mill,  Florida.  DalFs  figure  in  the 
Wagner  Free  Institute,  is  so  like  our  shell  from  western  Panama 
and  Costa  Rica,  that  there  can  be  but  little  doubt  of  their  close 
affinities. 

The  present  shell  is  larger  than  the  S.  Dalli,  of  the  Canal 
Zone,  with  more  numerous,  obtuse  and  not  sharp  ribs,  and  with 
a wider  and  deeper  umbilical  pit.  A canal  is  developed  at  the 
posterior  angle  of  the  aperture  as  in  the  recent  S.  pallida  Brod. 
while  in  S.  Dalli,  the  posterior  portion  of  the  aperture  is  round- 
ed and  there  is  no  canal. 

Gatun  Stage:  Toro  and  Water  Cay,  Panama. 

Hill  la,  Banana  River,  C.  R. 

Solenosteira  chlriquiensis,  n.  sp.  Plate  8,  figure  3 

Shell  large,  heavy;  spire  about  the  height  of  the  shell; 
whorls  about  7,  strongly  angled  about  the  middle  and  carrying 
heavy  knob-like  ribs,  crossed  by  heavy  spiral  cords;  the  last 
whorl  has  8 ribs  which  are  developed  only  on  the  middle  of  the 
shell,  being  lacking  from  the  upper  slope  and  from  the  base  of 
the  last  whorl;  the  tops  of  the  ribs  are  crossed  by  2 strong, spiral 
cords  with  a wide,  trough-like  interval  between;  above  the  2 
principal  spiral  cords,  there  are  4 smaller  cords  on  the  upper 
slope  and  on  the  base  and  canal  10  or  ii;  base  of  the  last  whorl 
contracted  to  form  the  straight  canal  which  carries  a deep,  narrow 
umbilius;  aperture  subelliptical. 

Height  57,  diameter  34,  aperture  34  mm. 

It  is  possible  that  this  species  belong  to  the  genus  Cymia 
rather  than  Solenosteira,  but  its  aperture  is  so  completely  filled 
with  a hard  sandstone  matrix  that  the  presence  or  absence  of  a 
columellar  fold  cannot  be  determined.  Its  sculpture  however  is 
more  like  Solenosteira  than  Cymia.  The  species  will  be  recog- 
nized by  its  large  size  and  characteristic  sculpture. 

Gatlin  Stage:  Water  Cay. 
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Genus  METULA  H.  and  A.  Adams 

MetuSa  cancellata  Gabb  Plate  10,  figure  12 

Metula  cancellata  Gabb,  1873,  Trans,  Amer.  Phil.  Soc.,  vol.  15,  p. 
205. 

Metula  cancellata  Gabb,  1881,  Journ,  Acad.  Nat.  Sci.  Phila. , vol.  8,  2nd 
series,  p.  351. 

Metula  cancellata  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt. 

6,  p.  1584. 

Metula  cancellata  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  249,  pi.  14, 
fig.  19. 

Less  common  in  Costa  Rica  and  Panama  than  the  following 
species  and  from  which  it  is  easily  distinguished  by  its  usual 
smaller  size,  more  delicate  shell,  and  fine  sculpture. 

The  spiral  threads  on  the  last  whorl  number  about  37  and 
are  crossed  by  nearly  as  fine  longitudinal  ribs.  The  resulting  re- 
ticulate sculpture  is  fine  and  neat.  Our  largest  shell,  a specimen 
from  Bocas  with  6 whorls  measures: 

Length  19,  diameter  6.5,  last  whorl  14,  spire  9,  aperture 
10  mm. 

Gatun  Stage:  Bocas  del  Toro,  Panama. 

Hill  la,  Banana  River,  C.  R. 

Metula  Gabbi  Brown  and  Pilsbry  Plate  10,  figure  ii 

Metula  Gabbi  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila., 
vol.  63,  p.  351,  pi.  25,  figs.  4,  8. 

This  beautiful  species  is  fairly  common  in  the  Canal  Zone, 
but  usually  in  a fragmentary  condition.  It  related  to  the  Metula 
cancellata  Gabb,  differing  mainly  in  its  larger  size  and  heavier 
sculpture.  On  a speciman  of  8 whorls  from  Gatun,  the  spirals  on 
the  spire  whorl  number  about  8 and  39  on  the  last  whorl  and  an- 
terior canal.  The  2 upper  spirals  are  noticeably  stronger  than 
the  others.  Aperture  long  and  narrow  and  finely  denticulated 
along  the  interior  of  the  outer  lip. 
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The  figured  specimen  from  Gatun  has  the  following  meas- 
urements: 

Length  29,  diameter  10.5,  last  whorl  22,  spire  12.5,  aper- 
ture 16  mm. 

Gaiun  Stage:  Gatun  and  Mt.  Hope^  C.  Z. 

P4etula  Harris),  n.  sp.  Plate  10,  figure  10 

Shell  solid  and  more  coarsely  sculptured  then  Metula  Gabbi, 
and  wdth  a longer  and  broaded  spire  and  shorter  aperture;  whorl 
6 plus,  (apex  lost);  sculpture  of  spiral  cords  and  finer,  curved 
longitudinal  ribs;  the  spire  whorls  with  8 spiral  cords  which  are 
finest  next  to  the  lower  suture,  become  progressively  stronger 
above;  on  the  last  whorl  and  canal  there  are  about  25  spirals; 
the  spirals  are  slightly  nodulated  by  the  ribs  of  which  there  are 
about  40  on  the  last  whorl;  certain  of  the  spirals  on  the  middle  of 
the  whorl  are  double;  aperture  ovate-elliptical  with  a strongly 
thickened  outer  lip,  internally  with  about  19  short  lirae;  inner 
lip  smooth;  canal  short  and  twisted. 

Length  26.5,  diameter  ii,  last  whorl  19.5,  aperture  13.5, 
spire  14  mm. 

A solid  and  more  coarsely  sculptured  species  than  the  Metula 
Gabbi.  The  spire  is  broad  and  porportionately  longer,  due  to  the 
shorter  aperture.  In  Gabbi  the  spirals  are  of  nearly  equal 
strength  over  most  of  the  shell  surface  with  exception  of  those 
immediately  bordering  the  upper  suture.  In  the  present  species 
the  spirals  are  finer  below  and  progressive!}^  become  stronger  post- 
eriorly. 

The  type  specimen  was  collected  in  the  lower  Gatun  sand- 
stones of  Coco  Plum,  Panana. 

Gatu7i  Stage:  Coco  Phun^  Bocas  del  Toro,  Panama. 

Metula  Harris!  var.  limonensis,  n.  sp.  Plate  10,  figures  5,  6 

Shell  more  slender;  a narrow  and  longer  aperture  more 
nearly  the  length  of  the  spire;  sculpture  coarsely  reticulate. 
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with  10  spirals  on  the  penultimate  v/horl,  about  26  on  the  last; 
aperture  long,  with  a thickened  outer  lip,  internally  lirated  in 
unison  with  the  external  spiral  cords;  inner  lip  smooth  with  a 
long,  bent,  beak-like  canal. 

Length  27,  diameter  9.50,  last  whorl  19,  aperture  14, 
spire  13  mm. 

Several  specimens  from  the  coral  limestones  of  Port  Limon. 
The}^  are  most  closely  related  to  Harrisi,  in  their  hea\w  shell, 
coarse  sculpture,  and  thickened  outer  lip.  They  differ  in  being 
more  slender,  a longer  aperture  and  in  minor  details  of  their 
sculpture. 

Gatmi  Stage:  Port  Limon, 

Genus  PHOS  Montford 


Phos  gatunensis  Toula  Plate  9,  figures  4,  5 

Phos gatiuiensis  To\Asi,  1909,  Jahrb.  der  K-K  Geol.  Reichsanstalt,  Wein 
vol.  38,  p.  701,  pi.  28,  fig  6;  pi.  25,  fig.  II. 

Phos  gatunensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila. 
vol.  63,  p.  349,  pi.  25,  figs.  I,  2. 

The  Phos  gatunensis  is  possibl}'  the  most  common  fossil  in 
the  Gatun  beds  of  the  Canal  Zone  and  the  adjacent  sedimentary 
areas  in  the  Province  of  Colon,  but  it  still  remains  to  be  collected 
outside  of  this,  its  t^^pe  area. 

The  shell  is  typicall}"  rather  slender,  with  a sub  -reticulate 
sculpture  formed  by  the  intersection  of  its  numerous,  straight 
longitudinal  ribs,  and  the  nearl>^  equal,  regular,  strap-like,  spiral 
cords. 

A typical  specimen  measures  as  follovrs: 

Length  30,  diameter  13,  last  whorl  20,  spire  15  mm. 

Gatu7i  Stage:  Gatim,  C.  Z. 

Phos  mexicanus  Bose  Plate  9,  figures  10,  ii 

Phos  mexicanus  Bose,  1906,  Bob  de  Inst.  Geol.  de  IMexican,  numero 
22,  p.  38,  pi.  4,  figs.  18-21. 
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Shell  more  broad  and  solid  than  gatunensis  of  the  Canal 
Zone;  whorls  about  8,  those  of  the  spire  with  nearl}^  straight  or 
only  slightly  convex  sides;  last  whorl  large,  broad,  convex  and 
widest  about  the  middle;  the  sculpture  is  much  more  coarsely  re- 
ticulate than  in  gatunensis,  with  the  intersection  points  of  the 
ribs  and  spirals  more  or  less  subnodulose;  the  last  whorl  has 
about  18  ribs,  which  on  the  back  of  the  outer  lip  are  more  close- 
ly spaced  than  elsewhere;  the  spiral  cords  are  not  so  lieav}"  as  the 
ribs,  separated  b}^  wider  interspaces  which  carry  one  or  some- 
times two  very,  fine,  spiral  threads;  in  addition,  the  spiral  inter- 
spaces are  very  finely  and  neatly  sculptured  with  fine,  raised, 
longitudinal  lines,  corresponding  to  the  growth-lines;  on  the 
spire- whorls  there  are  5 spiral  cords,  13  on  the  last  whorl  and  3 
more  on  the  canal;  canal  short,  twisted;  aperture  sub-ellip- 
tical, with  a moderately  heavy,  but  not  thickened  outer  lip  and 
internally  lirated. 

Length  30,  diameter  15.5,  last  whorl  21,  spire  14.5  mm. 

A broader,  more  solid  and  more  coarsely  sculptured  shell 
than  the  Phos  gatunensis  of  the  Canal  Zone, 

It  was  described  from  the  Miocene  of  Paso  Real,  near  Tux- 
tepec,  in  the  State  of  Oaxaca,  Mexico,  by  Dr.  Bose,  whose  excel- 
lent figures  agree  exactly  with  specimens  from  Water  Cay.  The 
several  species  of  Phos,  are  often  extremel}^  abundant  but  local 
in  their  distribution.  Such  is  the  case  of  Phos gatimensis  oi 
the  Canal  Zone,  the  Phos  Moorei  var.  costaricenis  of  the  Banana 
River.  Likewise  in  the  present  instance;  the  niexicanus,  is  a very 
abundant  fossil  of  the  Gatun  beds  of  the  islands  of  the  Chiriqui 
Lagoon  and  the  adjacent  Valiente  Peninsula.  A few  specimens 
have  also  been  collected  in  Costa  Rica. 

Gatun  Stage:  Water  Cay.  To7'o  Cay.  Coco  Plu77i,  etc. 

Rio  Codes,  C.  R. 

Phos  Moorei  Guppy,  var.  costaricensis,  n.  var.  Plate  9,  figures  8,  9 

Shell  of  medium  size,  solid;  spire  long  about  one-half  the  to- 
tal length  of  the  shell;  whorls  10,  of  which  the  first  two  belong 
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to  a small  smooth  nucleus;  succeeding  whorls  are  sculptured  with 
heavy  persistent,  straight  ribs  (13  or  14)  on  the  last  whorl;  the 
ribs  are  crossed  b%^  even,  raised,  spiral  cords;  the  spire- whorls 
have  4 spiral  cords  and  a small  one  close  to  the  upper  suture;  an- 
terior canal  short  and  strongly  twisted;  aperture  subelliptical, 
the  outer  lip  with  about  10,  strong  and  regular  internal  lirae. 

Height  27,  diameter  12,  last  whorl  17,  spire  14  mm. 

This  is  the  common  Phos  of  the  Banana  River.  Although 
closely  related  to  Moorei,  from  Jamaica,  the  Costa  Rican  fos- 
sils are  smaller  and  more  slender,  as  compared  wnth  Gupp5"’s 
figure  in  the  Quarterl}"  Journal,  vol.  22,  pi.  16,  fig.  ii. 

Dr.  Maury’s  Phos  Moorei,  from  the  Miocene  of  Santo  Do- 
mingo probably  represents  a distinct  species,  diitering  by  its 
more  slender  spire,  and  in  sculpture.  The  spiral  intervals  of 
costaricensis  are  smooth,  w’hile  in  the  Santo  Domingan  shells, 
they  carry  fine  spiral  threads,  which  are  best  seen  on  the  spire- 
W’horls,  sometimes  becoming  obsolete  on  the  later. 

Gatu7i  Stage:  Banaiia  Riv€7', 

Old  Ma7i  Sam  Creek,  i mile  from  shore  or 
beach . 

Phos  eiegans  Gupp,  var.  limonensis,  n.  var.  Plate  9,  figures  12,  13 

Shell  usually  smaller,  more  slender  and  delicate  than  the  pre- 
ceding species;  the  spire  is  long,  composed  of  about  9 whorls: 
the  nucleus  consists  of  4 whorls,  the  first  2 are  small, 
smooth  and  convex,  the  last  2,  smooth,  but  sharply  keeled  about 
the  periphery  on  the  last  1-4  of  the  last  nuclear  whorl,  faint 
curved  lines  appear  above  the  peripheral  keel,  they  gradually  in- 
crease in  strength  and  on  the  ist  post-nuclear  w’horl  become  the 
longitudinal  ribs;  the  sculpture  consists  of  fine,  longitudinal  ribs 
(23  or  24  on  the  last  whorl);  occasionally  a rib  may  become 
greatly  enlarged,  forming  varix-like  thickenings  corresponding 
to  resting  stages;  the  ribs  are  overrun  by  primary,  secondary  and 
tertiary  spiral  threads;  the  later  spire  whorls  have  about  6 spirals, 
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with  about  17  on  the  last  Vv'horl  and  the  canal;  aperture  suboval, 
with  a heavy  but  not  thickened  outer  lip,  internally  lirated. 

Length  27,  diameter  ii,  last  whorl  17,  spire  4.5  mm. 

This  shell  is  related  to  the  Phos  elegans  Guppy  of  the  Mio- 
cene of  Jamaica  and  Santo  Domingo.  Our  shells  differ  from 
typical  examples  of  elega?is  from  Santo  Domingo,  in  being  larg- 
er, and  more  coarsely  sculptured. 

Varix-like  thickenings  occur  scattered  along  the  spire-whorls. 
The  protoconch  of  typical  elegans  and  limonensis  are  practically 
identical.  The  recent  West  Coast  Phos  Veraquensis  Hinds  is  a 
related  but  more  finely  sculptured  species. 

Gatun  Stage:  Port  LAmon. 

Bocas  del  Toro. 

Phos  estreiSensis,  n.  sp.  Plate  9,  figures  17,  18 

Shell  small,  slender,  solid;  spire  much  longer  than  the  ap- 
erture, pointed;  whorls  of  the  spire  6 or  more,  convex  in  profile 
with  deep  sutures;  sculpture  of  narrow,  straight  ribs  which  com- 
mence on  the  columellar  area  and  pass  across  the  whorl  to  the  up- 
per suture;  there  are  12  or  13  ribs  on  the  last  whorl  which  are 
evenl}^  and  widely  spaced  except  on  the  back  of  the  outer  lip 
where  they  are  smaller  and  more  numerous;  the  spirals  consist 
of  a primary  set  of  threads  or  cords  with  a single,  smaller  second- 
ary thread  in  each  interspace  except  on  the  base  and  the  canal; 
the  primary  threads  crossing  the  ribs  form  small,  whitish  tuber- 
cles; the  spire-whorls  have  4 primary  spirals  and  there  are  1 1 on 
the  last  whorl,  exclusively  of  the  canal;  aperture  sub-elliptical, 
produced  anteriorly  to  form  the  straight  anterior  canal;  outer  lip 
thickened  and  internally  lirated. 

Height  20,  diameter  8,  aperture  9 mm. 

A small,  slender  species,  coarsely  sculptured  like  the  larger 
and  broader  Phos  Moorei  variety  costaricensis.  It  is  limited  in 
our  collections  to  the  Gatun  beds  of  the  Estrella  River. 

Gatnu  Stage:  Coll.  6,  7,  Estrella  River. 
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Phos  subsemicostatus  Brown  and  Pilsbry  Plate  9,  figure  15 

Phos  subsemicostatus  Brown  and  Pilsbry,  19 ii,  Proc.  Acad.  Nat.  Sci. 

Phila.,  voL  63,  p.  350,  pi.  25,  fig.  3. 

A larger  and  finer  sculptured  species  than  the  Dominican 
Phos  semicostatus  of  Gabb.  A single  imperfect  specim.en  was  col- 
lected from  Zone  E of  Saury  Creek. 

Gatun  Stage:  Gatun  (yBroivn  and  Pilsbry) 

Zone  E,  Saury  Greeks  C.  R. 

Phos  Veatchi,  n.  sp.  Plate  9,  figures  2,  3 

Shell  large  and  heavy,  with  a moderately  long,  coarse  spire 
of  about  9 whorls;  nucleus  small,  of  2 smooth  whorls;  whorls  of 
the  spire  moderately  convex,  with  strong  ribs  continuous  from 
suture  to  suture;  sutures  appressed  and  bordered  below  by  a 
small  spiral;  the  last  whorl  is  widest  about  the  middle  and  con- 
tracted below  to  the  short  anterior  canal;  sculpture  of  heavy, 
persistent  ribs  and  regular  raised  spirals;  the  last  whorl  has  8 
ribs;  the  spirals  consists  of  raised  threads,  separated  by  wide,  in- 
terspaces; an  occasional  secondary  spiral  will  appear  in  the  in- 
terspace but  they  are  generally  smooth  or  onl}"  obsoletely  sculp- 
tured b}^  the  growth  lines;  there  are  8 spirals  on  the  spire- whorls, 
16  or  17  on  the  last  whorl;  aperture  ovate,  with  the  outer  lip 
thickened  by  the  last  rib,  and  internally  with  9,  long,  entering 
lirae;  inner  lip  formed  by  a raised,  spreading  callus,  armed  above 
by  a tooth-like  denticle  and  a strong  fold  below  on  the  edge  of 
the  canal. 

Length  43,  diameter  22,  last  whorl  28,  spire  25  mm. 

A large,  robust  species  from  Hill  la  of  the  Banana  River.  It 
differs  from  the  subsemicostata  by  its  strong  persistent  ribs  and 
coarser  spirals. 

It  is  named  for  Dr.  A.  C.  Veatch,  Director  of  the  Explora- 
tion work  of  the  Sinclair  Oil  Corporation,  under  whose  direction 
the  Costa  Rican  collections  were  made. 
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Gatu7i  Stage:  Hill  la  Banana  River, 


Phos  beieyensis,  n.  sp.  9,  figure  6 

Shell  of  the  type  of  subsemicostala\  whorls  3,  moderately 
convex;  sculpture  with  the  axial  element  very  weak  but  present 
on  the  penultimate  whorl  as  fine,  sub-obsolete,  narrow  ribs  or  ir- 
regular wrinkles  on  the  shell  surface;  they  are  absent  from  the 
last  whorl;  the  spiral  sculpture  consists  of  a broad  zone,  about 
the  upper  1-3  of  the  spire  whorl  on  w^hich  are  irregularly  distri- 
buted about  5 raised  spiral  threads;  below  this  zone,  the  sculp- 
ture is  larply  in  the  form  of  broad  uneven  bands  formed  betw^een 
incised  spiral  lines;  on  the  last  last  whorl,  this  later  zone  occup- 
pies  the  middle  of  the  whorl;  the  zone  of  raised  spirals  above  the 
more  smooth  area  of  banded  spirals  gives  to  the  whorls  a slightly 
coronated  appearance. 

Ivcngth  27  (2^  whorls),  diameter  15,  last  whorl  21  mm. 

The  type  specimen  is  very  incomplete,  but  its  characters  are 
so  distinctive  and  unlike  any  other  species  of  Phos  which  w^e 
have  seen  that  its  discription  is  advisable.  Like  the  subsemicost- 
atus the  longitudinal  ribs  or  costse  fade  out  on  the  later 
w'horls. 


Gatun  Stage;  Betey  Creek,  C.  R. 


Phos  metuloides  Dali 

Phos  metuloides  Dali,  1896,  Proc.  U.  S. 
28,  fig.  15. 


Plate  9,  figure  16 
Nat.  Mus. , vol,  19,  p.  310,  pi. 


Phos  metuloides  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila., 
vol.  63,  p.  350. 

Phos  metuloides  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  252,  pi.  14, 
fig.  17. 

A small  species  with  a neat  sculpture  recalling  that  of  Me- 
tula  cancellata  and  gabbi.  It  is  not  rare  in  the  Gatun  beds  of 
Mt.  Hope  in  the  Canal  Zone.  Dali  also  records  it  from  the  Mio- 
cene of  Santo  Domingo. 

Length  19,  diameter  9,  spire  whorl  13.5,  spire  10  mm. 
Gatun  Stage:  Mt.  Hope. 
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Genus  ALECTRiON  Montfort 

Alectrion  ranuncwla,  n.  sp.  Plate  9,  figures  20,  22 

Shell  of  medium  size,  with  a large  body-whorl  and  a sharp 
pointed  spire;  the  general  form  and  sculpture  recalls  the  recent 
A.  acuta  Say;  spire  about  the  same  length  as  the  aperture  and 
canal  and  composed  of  about  7 whorls,  of  which  the  first  2 belong 
to  the  small,  smooth  nucleus;  the  profile  of  the  spire-whorls  is 
convex  with  deep,  excavated  sutures;  sculpture  of  narrow  ribs, 
the  tops  of  which  are  crossed  by  spirals  and  separated  b}^  wide, 
smooth  interspaces;  the  last  whorl  has  about  9 ribs  which  are 
large  and  humped  on  the  ventral  face,  finer  and  more  numerous 
on  the  back;  there  are  3 spirals  on  the  spire- whorls  and  7 on  the 
last  with  several  more  on  the  short  canal;  aperture  subcircular 
with  a large,  heavy  outer  lip,  internally  denticulated. 

The  general  form  and  sculpturing  recalls  the  recent  East 
Coast  Alectrion  acuta  Say,  but  the  Costa  Rican  shell  is  much 
broader  as  indicated  by  the  following  comparative  measurements 
with  A.  acuta  Say,  of  the  same  height. 

Height  14.00,  diameter  6.25,  last  whorl  8,  aperture  6 mm. 

t^Alectrion  acuta  Say) 

Height  14.50,  diameter  8.25,  last  whorl  9,  aperture  7.5  mm. 

(Alectrio?i  ranuncula^  n.  sp.) 

It  is  not  uncommon  in  the  Gatun  beds  of  the  Banana 
River. 

Gatun  Stage:  Hill  la,  Banana  River. 

Coll.  7 Estrella. 

Alectrion  losquemadica  Maury  Plate  9,  figure  21 

Alectrion  losquemadica  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  255, 
pi.  15,  figs.  22,  23. 

The  Costa  Rica  fossil  is  similiar  in  its  sculpturing  and  form 
to  the  common  recent  West  Indian  A.  ambigua  Montfort.  As 
Maury  has  pointed  out  in  regard  to  the  Dominican  examples,  the 
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difference  between  losquemadica  and  ambigua,  lies  in  the  proto- 
conch, which  in  typical  ambigtia  is  short  and  blunt,  but  pointed 
and  composed  of  several  whorls  in  losquemadica.  Our  shells  are 
larger  than  typical  losquemadica  from  Santo  Domingo. 

Height  11.50,  diameter  7.00  mm. 

Gatun  Stage:  Port  Limo7i. 

Coll.  7,  Estrella  River. 

Alectrion  merenda,  n.  sp.  Plate  9,  figure  19 

Shell  small,  a large  body  whorl  and  a sharp  pointed  spire; 
nucleus  of  2 small,  convex  whorls  followed  by  5 post-nuclear 
whorls;  sutures  distinct  but  not  excavated;  the  sculpture  con- 
sists of  about  1 2 ribs  v^hich  are  variable  in  their  strength  and 
spacing;  the  ribs  are  crossed  by  subequal  spiral  cords  separated  by 
wide,  interspaces  in  w^hich  there  may  appear  a smaller  intermed- 
iate spiral;  the  suture  is  bordered  b}^  a set  of  2 or  3 finer  spirals; 
there  are  3 spirals  on  the  spire-whorls  and  8 on  the  last  whorl 
above  the  contracted  zone  of  the  canal;  aperture  subcircular  with 
a thick,  heavy  outer  lip. 

Height  7,  diameter  4.5  mm. 

The  aperture  is  completely  filled  with  a hard  matrix  which 
completely  conceals  the  characters  of  the  inner  and  outer  lips. 

Uscari  Stage:  Old  Mail  Sam  Creek. 

Genus  NORTH  I A Gray 

Northia  northiae  Gray,  var.  miocenica,  n.  var.  Plate  9,  figures  7,  14 

cf.  Northia  noj'thice  Gray,  1834,  in  Griffith’s  Cuvier,  pi,  30,  fig.  2. 

cf.  Northia  7iorthicv  Kiener,  1832  Icon.,  Buccimivi,  p.  23,  pi.  9,  fig. 

28. 

The  Northia  7iorthicB  Gray,  {N.  serrata  Dufresne)  is  a 
common  and  characteristic  West  Coast  or  Pacific  species,  ranging 
from  the  Ba}^  of  Panana  to  Guayaquil  Ecuador.  The  fossils  rep- 
resented b}"  three  incomplete  specimens  differ  only  from  recent 
examples  from  Panama  in  lacking  the  hump-like  thickening  in 
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back  of  the  outer  lip  and  the  corresponding  shoulder  to  its  whorls. 
But  this  is  not  an  importnnt  character  and  recent  examples  may 
sometimes  lack  this  character. 

But  few  investigators  who  have  studied  the  West  ladian 
Miocene  have  failed  to  note  the  large  percentage  of  species,  close- 
related  or  even  identical  with  recent  Pacific  species,  a condition 
indicative  of  the  union  of  the  Atlantic  and  Pacific,  permitting  a 
free  intermingling  of  their  respective  faunas.  Late  during  the 
Miocene,  this  union  was  brought  to  a close  or  largely  restricted, 
and  since  then  the  Pacific  element  has  gradually  given  way  before 
the  encroachment  and  development  of  the  West  Indian.  That 
this  extinction  has  been  a gradual  one  is  shown  by  the  Pleisto- 
cene deposits  of  Panama  containg  several  common  West  Coast 
species  not  known  from  the  recent  Caribbean.  Such  species  are 
the  Pecte7i  ve^iiricosus  Sowerby  and  Northia  northice  both  record- 
ed by  Dali  from  the  Pleistocene  of  Panama  or  Costa  Rica. 

Gatu7i  Stage:  Middle  Ci'eek. 

Baiiana  River,  Hill  No.  j. 

Coll.  6,  Red  Cliff  Creek. 

Genus  COLUIVSBELLA  Lamarck 

Coiumbella  submercatoria,  n.  sp.  Plate  10,  figures  33,  34 

Shell  ovate,  solid,  a small  conic  spire  and  a large  body- 
whorl;  whorls  about  7;  spire-whorls  but  slightly  convex  so  that 
the  profile  of  the  spire  is  nearly  plane;  last  whorl  large,  broadly 
convex  about  the  upper  1-3  and  sloping  evenl}^  below  to  the 
short,  produced  anterior  canal;  sculpture  of  subobsolete  spirals, 
there  being  about  6 on  the  spire- whorls  and  about  22  on  the  last 
whorl;  aperture  linear  with  a thickened  outer  lip,  expanded  in 
the  middle  and  finely  and  evenly  crenulated  throughout;  anteri- 
or canal  short  and  armed  with  8 strong  denticles. 

Length  17,  diameter  10.5,  aperture  ii,  spire  5.5  mm. 

Closely  related  to  the  recent  C.  ^nercatoria  Linn.,  common 
along  the  northern  Costa  Rican  coast,  but  differs  in  its  more 
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globose  form  and  finer  spiral  sculpturing.  Traces  of  coloration 
are  still  preserved  as  faint  blotches  of  yellow  scattered  over  the 
back  of  the  shell. 

Typical  Columbella  has  heretofore  not  been  recorded  from 
beds  older  then  the  Pliocene  either  in  America  or  Europe. 

Gatun  Stage:  Zone  Red  Cliff  Creek. 

Genus  STROIVSBfNA  Moerch 

Strombina  ambigua  Guppy  Plate  10,  figure  9 

Columbella  ambigua  Guppy,  1866,  Quart.  Jour.Geol.  Soc.  London,  vol. 
22,  p.  288,  pi.  16,  fig  8. 

Strombina  ambigua  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3, 
pt.  6,  p.  1584. 

This  species  was  described  from  the  Bowden  beds  of  Jamai- 
ca, of  Miocene  age.  Our  shells  from  Costa  Rica  agree  exactly 
with  Guppy’s  figure  in  the  Quarterly  Journal. 

A large  species  of  Columbelloid  aspect  due  in  large  measure 
to  the  slight  thickening  of  its  outer  lip.  The  sculpture  consists 
of  about  25  ribs,  which  are  smooth  on  the  spire  whorls  and  upper 
half  of  the  last.  The  base  of  the  last  whorl  and  the  canal  have 
in  addition  about  14  spiral  cords. 

Length  27  (7  plus  whorls),  diameter  10,  spire  15,  aper- 
ture 13  mm. 

Gatun  Stage:  Bana?ia  River. 

Strombina  Lessepiana  Brown  and  Pilsbry  Plate  10,  figures  13,  20 

Strombina  lessepiana  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila. , vol.  63,  p.  352,  pi.  25,  figs.  II,  12. 

Columbella  {Strombina)  gatunensis  Toula,  1911,  Jahrb.  der  K-K, 
Geol.  Reichsanstalt,  Wien,  vol.  61,  p.  501,  pi.  30,  fig.  8. 

An  abundant  species  in  the  Canal  Zone  and  with  the  excep- 
tion of  .S',  ambigua,  the  largest  species  of  Strombina  in  the  Mio- 
cene beds  of  Panama  and  Costa  Rica.  The  spire  is  long  and 
smooth,  with  the  exception  that  the  upper  sutural  zone  is  usual- 
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ly  distantly  raised  into  small,  longitudinal  plicae  which  is  most 
characteristic.  An  average  specimen  from  the  Canal  Zone  will 
measure : 

Length  25,  diameter  10,  spire  13,  aperture  12.50  mm. 

We  collected  from  the  lower  Gatun  sandstones  of  Codes 
Creek,  near  Old  Harbor,  Costa  Rica,  several  small  Strombinas 
which  except  for  size  are  typical  Lessepiana. 

Gatun  Stage:  Gatun  and  Mt.  Hope,  C.  Z. 

Codes  Creek,  C.  R. 

Strombina  matima,  n.  sp.  Plate  10,  figure  7 

Shell  ovate,  moderately  solid  with  a long  evenly  tapering  and 
sharp-pointed  spire;  nucleus  small,  pointed  and  of  three,  smooth 
whorls;  post-nuclear  whorls  6;  suture  distinct  and  bordered  an- 
teriorly by  a small  sutural  ridge;  the  sculpture  consists  of  about 
18,  smooth,  narrow  ribs,  which  are  lacking  from  the  back  of  the 
last  whorl,  which  is  smooth;  the  ribs  are  oblique  in  direction  and 
along  the  upper  sutures  are  slightly  knobbed  by  the  sutural  ridge; 
the  base  of  the  last  whorl  and  canal  carries  about  12  spirals;  aper- 
ture subelliptical  with  a heavy  outer  lip  internally  provided  with 
3 or  4 denticles  about  the  middle;  anterior  canal  straight  and 
smooth  within. 

Height  12,  diameter  5.25,  aperture  6 mm. 

This  is  a species  with  a long,  evenly-tapering  spire  and 
small  nucleus.  The  spire-whorls  are  sculptured  with  numerous, 
small,  smooth  riblets.  The  riblets  are  obsolete  on  the  back  of 
the  last  whorl  which  is  entirely  smooth  except  for  the  spirals 
about  the  base  and  canal.  ►S.  matima  resembles  S.  Bassi  Maury, 
from  the  Miocene  of  Santo  Domingo  but  is  more  slender  and  has 
a great  many  more  ribs. 

Gatu?i  Stage:  Hill  la,  Banana  River. 

Coll.  7,  Estrella  River. 

Strombina  cricamola,  n.  sp.  Plate  10,  figure  18 

Shell  ovate,  solid,  with  a large,  convex  and  spirally  sculp- 
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tnred  body-whorl  and  a long  attenuated  spire;  whorls  6 plus 
(apex  broken  so  that  at  least  one  complete  whorl  is  lost  from  the 
type  specimen);  the  first  4 whorls  are  smooth,  after  which  a 
few  incised  spiral  lines  appear  just  below  the  upper  suture;  these 
spirals  gradually  increase  in  strength  and  in  number  and  on  the 
following  whorls  have  become  strong,  raised  spiral  cords;  the  pen- 
ultimate whorl  has  5 spirals,  the  last  about  24  (including  those 
of  the  anterior  canal);  the  upper  half  of  the  last  whorl  and  some- 
times the  penultimate,  are  longitudinally  plicated  with  18  rib-like 
costae;  aperture  narrow,  with  a thickened  outer  lip,  notched 
above  and  obsoletely  denticulated  below;  the  inner  lip  is  smooth; 
canal  short,  twisted. 

Length  16,  diameter  8.5.  aperture  9,  spire  7 mm. 

An  unusually  short  and  broad  species,  distantly  related  to 
the  C.  pulcherrima  Sowerby,  recent  from  the  Gulf  of  Dulce.  Two 
specimens  were  collected  from  the  Gatun  sandstones  of  Water 

Gay. 

(ratun  Stage:  Water  Cay. 

Strombina  costaricensis,  n.  sp.  Plate  10,  figures  8,  17 

Shell  solid,  ovate,  with  a long  attenuated  spire;  last  whorl, 
large,  flattened  or  contracted  about  the  middle;  whorls  about  9^ ; 
the  first  6 whorls  are  smooth  and  form  the  long  attenuated  spire; 
faint  longitudinal  plicae  appear  on  the  7th,  which  increase  in  size 
and  form  the  rib-like  costae  on  the  later  whorls;  axial  ribs  persist- 
ent and  number  on  the  last  whorl  about  15;  the  spirals  begin 
.shortly  after  the  first  appearance  of  the  longitudinal  plicae  as 
faint  incised  lines  near  the  upper  suture;  these  spiral  lines  are 
further  increased  by  the  introduction  of  more  lines  below  and  be- 
come on  the  following  whorls  raised  spiral  cords;  the  penulti- 
mate whorl  has  5 or  6 spirals,  the  last  with  about  20;  the  spirals 
vary  in  strength  on  individual  shells  and  on  some  specimens  may 
be  lacking  from  the  middle  of  the  whorl,  forming  a smooth  me- 
dian band;  aperture  linear,  small  and  contracted  and  with  a cal- 
loused inner  and  outer  lip  ; outer  lip  strongly  thickened,  notched 
above  and  feebly  dunticulated  below;  canal  short,  straight. 
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Length  15.5,  diameter  7.5,  spire  8,  aperture  8 mm. 

A species  with  an  A7iachis-X\\L^  sculpture,  the  ribs  and  gen- 
erally the  spirals  being  persistent.  The  body-whorl  is  flattened 
or  slightly  contracted  about  the  middle,  but  less  so  than  in  the 
following  variety.  A long,  tapering  and  nearly  smooth  spire  as 
in  the  preceding  S.  cricamola  but  much  more  slender  and  at- 
tenuated. 

Gatim  Stage:  Headzvater  of  Middle  Creek,  C.  R. 

Strombina  costaricensis,  var.  musanica,  n.  var.  Plate  10,  figures  26,  27 

Shell  ovate,  with  a long,  conic  spire  of  8 or  more  whorls; 
last  whorl  strongly  contracted  or  indented  about  the  middle;  the 
first  3 whorls  or  more  (apex  broken)  are  smooth  or  sculpturless; 
on  the  following  3 whorls,  the  sculpture  is  largely  of  numerous, 
straight  rib-like  costae,  the  spirals  being  only  very  faint  and  in- 
distinct; on  the  last  whorl  the  ribs  number  about  14;  spirals 
about  9 on  the  penultimate  whorl  as  faint  raised  threads  and  on 
the  last  whorl  may  be  lacking  from  the  middle  or  contracted 
zone;  aperture  linear-ovate,  a thickened  outer  lip  with  3 faint 
denticles  below  the  upper  notch;  canal  straight. 

Length  15,  diameter  6.5,  spire  13,  aperture  8 mm. 

Probably  a distinct  species  from  the  preceding  and  differing 
in  its  more  evenly  tapering  and  more  strongly  sculptured  spire, 
and  deeply  contracted  body- whorl.  It  resembles  somewhat  the 
figure  of  A.  cariagensis  Brown  and  Pilsbry  from  Colombia,  but  is 
smaller  and  has  more  numerous  ribs.  The  periphery  of  ►S.  car- 
tag  ezisis  is  rounded. 

Gatun  Stage:  Banana  River,  C.  R. 

East  fork  of  Red  Cliff  Creek. 

Strombina  sincola,  n.  sp.  Plate  10,  figures  19,  21 

Shell  small,  with  a large,  conic  spire  and  a dorso-ventrally 
flattened  body-whorl;  whorls  about  8,  the  first  3 belonging  to  the 
small,  smooth,  pointed  nucleus;  sculpture  of  the  post-nuclear 
whorls  of  numerous,  straight,  strong,  longitudinal  ribs,  which  are 
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persistent  to  the  penultimate  whorl,  but  are  taking  from  the 
last  whorl  which  is  smooth  and  polished;  the  penultimate  whorl 
has  about  15  ribs;  the  ribs  are  generally  beaded  about  their  up- 
per extremities;  sutures  distinct;  last  whorl  large  and  strongly 
laterally  flattened  between  a prominent  ridge  or  hump  on  the  left- 
hand  side  of  the  whorl  and  the  large  outer  lip;  aperture  sub- 
elliptical with  a large,  expanded  outer  lip,  deeply  indented  be- 
hind; canal  short  and  beak-like  and  spirally  striated  with  about 
8 threads  on  the  back. 

Length  7,  diameter  3.25,  spire  3.50,  aperture  3.75  mm. 

A small  species  abundant  in  the  Gatun  beds  of  Hill  la,  of  the 
Banana  River.  The  last  whorl  is  rather  small  and  strongly  flat- 
tened dorso-ventrally.  The  spire  is  large  and  about  34  of  the  to- 
tal length  of  the  shell. 

Gatun  Stage:  Hill  la  Banana  River. 

Hill  j,  Banana  River. 

Strombina  chiriquiensis,  n.  sp.  Plate  10,  figures  14,  24 

Shell  small  and  in  genral  characters  like  the  preceding  but 
with  a larger  body- whorl  and  a shorter,  more  conic  spire;  whorls 
about  8,  of  which  the  first  3 are  smooth  and  belong  to  the  small 
pointed  nucleus;  the  succeeding  whorls  until  the  penultimate  are 
sculptured  with  fine, straight,  longitudinal  ribs, there  being  19  on 
the  penultimate  whorl;  the  last  whorl  is  rather  large,  smooth  and 
dorso-ventrally  flattened  between  a hump-like  ridge  on  the  left 
side  and  the  large,  expanded  outer  lip;  canal  short,  beak-like  and 
spirally  striated;  aperture  linear-ovate,  deeply  indented  behind; 
inner  and  outer  lips  are  both  heavily  calloused,  especially  about 
their  posterior  portions;  over  this  callous  and  between  the  outer 
and  inner  lips  passes  the  small  posteriorly  directed  canal;  lower 
half  of  the  inner  and  outer  lips  denticulated  with  8 or  9 strong, 
denticles,  heaviest  above. 

Length  7.50,  diameter  4.25,  spire  2.50,  aperture  4.50 
mm. 

Of  much  the  same  size  and  general  characters  as  5*.  sincola  of 
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Costa  Rica,  but  with  a larger  and  broader  body-whorl,  and  a 
shorter,  more  conic  spire.  The  porterior  portion  of  the  inner 
and  outer  lips  are  heavily  calloused,  a feature  not  developed  in 
S.  sincola. 

Gaiun  Stage:  Water  Cay, 

Genus  MUREX  Linnseus 
Murex  messorius  Sowerby 

Murex  messorius  Sowerby,  1840,  Proc.  Zool.  Soc.  London,  p.  137. 

Murex  recurvirostris  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
201.  Not  M.  recurvirostris  Broderip. 

Murex  messorius  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila. 
vol.  63,  p.  353. 

Murex  messorius  M.Qinry , 1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  265,  pi.  16, 
figs.  I,  2. 

This  is  the  common  Murex  in  Costa  Rica.  It  is  generally 
small,  seldom  exceeding  40  mm  in  height.  Each  whorl  carries 
three  primary  varices,  between  which  are  3 or  4 smaller  ribs  or 
costae.  It  is  a recent  species  in  the  West  Indies. 

Gatuii  Stage:  Gatun,  C.  Z. 

Water  Cay,  Panama. 

Zone  5,  Red  Cliff  Creek. 

Coll.  7,  Pumbri  Creek. 

Ba7iana  River. 

Subgenus  PHYLLONOTUS  Swainson 
Murex  cornu  rectus  Guppy 

Murex  {Chicoreus)  ftiegacerus  Gabb,  1873,  Trans.  Amer,  Phil.  Soc., 
vol.  15,  p.  202,  Not  M.  fnegacerus  Sowerby. 

Murex  cornurectus  Guppy,  1876,  Quart.  Journ.  Soc.  London,  vol.  32, 
p.  521,  pi.  28,  fig.  4. 

Mmex  {Phyllonotus)  cornurectus  Maury,  1917,  Bull.  Amer.  Pal.,  vol. 
5,  p.  267,  pi.  16,  figs.  9,  10. 
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A large  species,  possibly  identical  with  the  recent  Murex 
brevifroyis  Lamarck.  The  varices  are  large  and  cross  the  spire 
whorls  in  a spiral  direction.  Between  the  varices,  there  is  gen- 
erally a single  rib-like  elevation  in  the  middle  of  the  whorl. 

Gatun  Stage:  Coll.  Rast  Grape  Point  Creek. 

Coll.  5,  Bed  Cliff  Creek. 

Rio  Betey. 

Sousi  Creek. 


Genus  TYPHIS  Montfort 

Typhis  aiatus  Sowerby  Plate  lo,  figure  15 

Typhis  alatiLS  wSowerby,  1849,  Quart.  Journ.  Geol.  Soc.  London,  vol.  6, 
p.  48,  pi.  10,  fig.  4. 

Typhis  aiatus  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  203. 

Typhis  aiatus  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London,  vol.  32, 
p.  522. 

Typhis  aiatus  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nas.  Sci.  Phila., 
vol.  63,  p.  354. 

A verj^  characteristic  species  distinguished  by  the  large  wing- 
like expansion  of  its  outer  lip.  It  is  the  largest  species  in  the 
Gatun  and  measures  about  23  mm  in  height  by  17  mm  in  diame- 
ter. It  is  found  also  in  the  Miocene  of  Santo  Domingo  and  in 
the  Bowden  beds  of  Jamaica. 

Gatun  Stage:  Gatun,  C.  Z.  (^Brown  and  Pilsbry^ 

Toro  Cays,  Panama. 

Typhis  Singuliferus  Dali,  var.  costaricensis,  n.  var.  Plate  10,  figs  22,  29 

cf.  Typhis  lingulijerus  Dali,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
3,  pt.  I,  p,  152,  pi.  12,  fig.  7. 

This  is  a smaller  and  more  delicate  species  than  the  T.  Gabbi 
Brown  and  Pilsbry  from  the  Canal  Zone.  They  agree  wdth  the 
Chipolan  Imguliferus  Dali  in  their  general  form  but  differ  in  their 
uniformly  smaller  size  and  in  nearlj^  lacking  the  spine-like  pro- 
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cess  on  the  shoulder  of  primary  varices.  It  is  fairl}^  abundant  in 
the  Gatun  beds  of  the  Banana  River. 

Gatun  Stage;  Hill  la,  Banana  River. 

Genus  SSSTRUiVl  Montfort 

Sistrum  nodulosum  C.  B.  Adams  Plate  10,  figure  23 

Purpura  ?iodulosa  C.  B.  Adams,  1845  Proc.  Bost.  Soc.  Nat.  History, 

P-  3. 

Ricinula  nodulosa  Tryori,  1880,  Manual  of  Conch.,  vol.  2,  p.  190,  pi. 
59,  fig.  275. 

SisBum  fiodulosum  Dali  and  Simpson,  1901,  Bull.  U.  S.  Fish.  Com., 
vol.  I,  p.  411. 

Worn  specimens  of  the  species  occur  in  the  transitional  beds 
of  Red  Cliff  Creek.  They  cannot  be  separated  from  recent  ex- 
amples from  the  present  coast.  It  is  very  common  as  a recent 
species  on  the  rocks  and  reefs  along  the  northern  Costa  Rican 
and  Panama  coast,  where  it  occurs  about  high-water  level,  asso- 
ciated with  the  equally  as  abundant  Engina  turbinella  Kiener 
and  Phasiaiiella  affinis  C.  B.  Adams. 

Uscari  and  Gatim  transitional  beds;  Zo7ie  5 and  6, 

Red  Cliff  Creek. 


(O  SUPER-FAMILY  TAENIOGLOSSA 

Genus  D8ST0RTRIX  Rink 
Distortrix  sImiSSima  Sowerby 

Triton  simillimus  Sowerby,  1849,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  6,  p.  48. 

Persona  simillima  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  London,  vol. 
22,  p.  288,  pi.  17,  fig.  13. 

Distortia  simillimus  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
212. 

Persona  simillhna  Guppy,  1874,  Geol.  Mag.,  p.  439. 
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Persona  simillhna  Guppy,  1876,  Quart.  Journ,  Geol.  Soc.  London, 
vol.  35,  p.  522. 

Distorsio  {Distortrix,  Persona)  gatunensis  Toula,  1908,  Jahrb.  der  K-K 
Geol.  Reichsanstalt,  Wien,  vol,  58,  p.  700,  pi.  25,  fig.  10. 

Distorsio  gatunensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci, 
Phil.,  vol.  63,  p.  356,  pi.  29,  fig.  8. 

Distortrix  simillima  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  271,  pi. 
17,  figs.  4,  5- 

Not  common  in  Co.sta  Rica.  It  also  occurs  in  the  Miocene 
of  Jamaica  and  Santo  Domingo. 

Gatun  Stage;  Gatun^  C.  Z. 

Banana  River. 

Port  Limon. 

Genus  BURSA  Bolten 

Bursa  crassa  Dillwyn  Plate  15,  figure  15 

Ranella  crassa  Dillwyn,  Reeve,  Conch.  Icon., fig.  18. 

Rafiella  crassa  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  London,  vol.  22, 
p.  288,  pi.  18,  fig.  9. 

Bursa  crassa  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  212. 

Rafiella  crassa  Guppy,  1874,  Geol.  Mag.,  p.  438. 

Ranella  crassa  Guppy,  1876,  Quart.  Jouru.  Geol.  Soc.  London,  vol.  32, 
p.  522. 

Bursa  crassa  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  272,  pi.  17 
figs.  6,  7. 

This  is  a recent  species  in  the  West  Indies.  It  occurs  also 
as  a Miocene  fossil  in  Jamaica  and  Santo  Domingo. 

Gatun  Stage:  Banana  River. 

Saury  Creek. 

Genus  CASSIS  Lamarck 
Cassis  sulcifera  Sowerby 

Cassis  sulcifera  Sowerby,  1849,  Quart.  Journ.  Geo  1.  Soc.  I.ondon,  vol 
6.  p.  47,  pi.  10,  fig.  I 


307 


Costa  Rica  Miocene — Olsson 


135 


Cassis  suldfera  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  274,  pi.  18, 
figs.  I,  2.  3. 

This  is  a large  species  very  common  in  Miocene  rocks  of 
Santo  Domingo  but  very  rare  in  Costa  Rica.  Our  record  is  bas- 
ed on  a single  imperfect  specimen  from  the  Banana  River  and  for 
a figure  of  this  species  the  reader  is  referred  to  Dr.  Maury’s  Do- 
minican Fossils. 

Gatun  Stage:  Flill  No.  j,  Banana  River. 

Cassis  flammea  Einnaeus 

Buccinnm  flammetim  Pinnaeus,  1758,  Syst.  Nat.,  ed.  10,  p.  736. 

Cassis  flannnea  Reeve,  1848,  Conch.  Icon.,  vol.  5,  pi.  5,  fig.  12. 

Cassis  flammea  Gabb,  1881,  Journ.  Acad.  Nat.  vSci.  Phila. , vol.  8,  2nd 
series,  p.  356. 

This  is  a recent  species  recorded  by  Gabb,  from  his  so-called 
Pliocene  clay  beds  of  Costa  Rica.  Under  this  term,  Gabb  con- 
fused two  formations,  one  composed  largely  of  coralline  lime- 
stones but  with  subordinate  amounts  of  clays  and  sands  equiva- 
lent in  large  measure  to  the  Gatun  formations,  and  an  overlying, 
mostly  sand  and  clays  of  true  Pliocene  age.  It  is  most  likely 
that  the  single  example  of  Cassis  flammea  collected  by  Gabb, 
was  obtained  from  the  upper  or  Pliocene  formation. 

Subgenus  PHALIUM  Link 

Phalium  moniiiferum  Guppy  Plate  12,  figure  ii 

Cassis  monilifera  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  London,  vol. 
22,  p.  287,  pi.  17,  fig.  8. 

Casidea  granulosa  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  222. 
Not  C.  gra?iulosa  Bruguiere. 

Cassis  reclusa  Guppy,  1874,  Geol.  Mag.,  London,  pp.  434,  439. 

Cassis  reclusa  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London,  vol.  32, 
P.  525- 

Cassis  monilijera  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London,  vol. 

32,  p.  525- 

Phalium  moniiiferum  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  274,  pi. 
18,  figs.  4,  5;  pi.  19,  fig.  I. 
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The  Costa  Rican  specimens  like  those  of  Santo  Domingo  are 
extremely  variable  in  their  .sculpture.  The  typical  moniliferiun 
of  Jamaica  carries  on  the  .shoulder  of  the  body-whorl  one  or  two 
rows  of  large  tubercles  or  granules  and  Guppy’s  figure  .shows  the 
spirals  below  as  finely  granulated. 

In  Costa  Rica,  the  shells  may  vary  from  those  with  nearly 
smooth  spirals,  through  transitional  forms  in  which  only  the  su- 
perior bands  are  granulated,  to  the  extreme  in  which  all  the  spirals 
are  finely  granulated  over  the  whorl  shell.  A t5^pical  specimen 
will  average : 

Length  35,  diameter  22  mm. 

Gatun  Stage:  Middle  Creek. 

Rio  Betey. 

Zone  5,  Red  Cliff  Creek. 

Genus  SCONSIA  Gray 

Sconsia  laevigata  Sowerby,  var.  Gabbi,  n.  var.  Plate  12,  figure  3 

cf  Cassidaria  laevigata  Sowerby,  1849,  Quart.  Journ.  Geol.  Soc.  Lon- 
don, vol.  6,  p.  47,  pi.  10,  fig.  2. 

cf  Cassidaria  sublaevigata  Guppy,  1866,  Idem.,  vol,  22,  p.  287,  pi.  27, 
fig-  9- 

Cassidaria  laevigata  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8, 
2nd  series,  p.  356.  , 

cf  Sconsia  sublaevigata  Bose,  1906,  Bob  Inst.  Geol.  de  Mexico,  Numero 
22,  p.  36,  pi.  4,  figs.  9,  10. 

Sconsia  laevigata  Prown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila. 
vol.  63,  p.  356. 

cf  Sconsia  laevigata  Maury,  1917,  Bull.  Anier.  Pal.,  vol.  5,  p.  275,  pi. 
19,  fig.  2. 

As  Gabb  noted  years  ago, the  Sconsias  of  Costa  Rica  are  not  . 
the  typcal  laevigata  of  Santo  Domingo  but  appear  to  approach 
more  closely  in  their  striated  whorls,  the  Jameican  sublaevigata 
of  Guppy  and  the  recent  striata  of  Lamarck. 

Typical  laevigata,  has  generally  a distinct  shoulder  to  its 
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body- whorl  and  a lower  spire.  The  spire-whorls  are  striated  but 
the  spirals  are  lacking  from  the  generall}^  polished  bod^^-whorl. 
The  aperture  of  laevigata  is  subrectangular  in  outline,  rather 
wide  anterior!}^  and  flaring  posteriorly,  while  in  Gabbi,  the  aper- 
ture is  narrow  and  but  little  larger  anteriorly.  In  laevigata^  the 
callus  of  the  inner  lip  is  large  and  spreads  widely  over  the  colu- 
mellar  area,  but  its  outer  edge  is  raised  and  shelf-like,  instead  of 
rounded  and  appressed  as  in  Gcibbi.  Mature  shells  of  laevigata, 
have  three  large,  heav}^  varices,  marking  the  resting  stages  but 
such  varices  are  small  and  sometimes  entirely  lacking  from  the 
Costa  Rican  shells. 

T3"pical  laevigata  will  probabl}^  be  found  to  be  largely  limit- 
ed to  Santo  Domingo.  The  ^200^2X0.2,  siiblaevigata  (possibly  a var- 
iety) has  more  strongl}^  sculptured  whorls,  a short  spire  and  less 
complete  varices.  Its  aperture  is  that  of  true  laevigata. 

The  Sco7isia  laevigata  was  found  by  Dr.  Maury,  in  her  w^ork 
on  the  Paleontology  and  Stratigraphy  of  Santo  Domingo  to  be 
limited  to  her  upper  or  Gurabo  formation  {xXi^-Sconsia  laevigata 
zone) . In  Panama  and  Costa  Rica,  the  Sconsia  laevigata  variety 
Gabbi,  is  frequently  very  abundant  in  the  Gatun  beds,  but  it  is 
apperently  lacking  from  the  underlying  UvSeari  shales  where  it  is 
replaced  by  the  new  Sconsia  cocleajia  and  probably  bocasensis. 

Gatu?i  Stage:  Gatim,  C.  Z. 

Toro  Cay,  Water  Cay,  Pa7iama. 

Co77iadre  Creek  Ttear  Cahuita  C.  R. 

Rio  Bla7ico,  C.  R. 

Sconsia  bocasensis,  11.  sp.  Plate  12,  figures  12,  13 

Shell  like  that  of  laevigata,h\x\.  narrow  and  with  coarsely  sculp- 
tured whorls;  spire  more  evenly  conic,  the  apex  of  which  is  not 
produced  or  attenuated;  whorls  coarsely  sculptured  with  heavy, 
persistent  spirals  threads,  of  which  there  are  about  9 on  the  spire- 
whorls  and  nearly  50  on  the  last  whorl;  sutures  appressed  and 
bordered  anteriorly  by  a strong  ridge-like  cord  or  by  stronger 
spirals;  the  varices  are  but  slightly  developed;  aperture  subellip- 
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tical,  widest  about  the  anterior  1-3;  outer  lip  thickened  and  with 
about  18,  fine,  liroe-like  denticles  ; the  inner  lip  with  athinspred- 
ing  callus  and  with  about  16  long,  narrow  rugations. 

Length  35  (last  2 whorls  only)  diameter  25  mm. 

Differs  from  the  variety  Gabbi  of  laevigata  by  its  more  narrow 
shell,  coarser  sculpture  and  larger  aperture.  The  suture  is  bord- 
ered by  a cord-like  ridge. 

Gatun  Stage:  Bocas  del  Toro. 

Sconsla  cocSenna,  n.  sp.  Plate  12,  figure  7 

Shell  globose;  spire  low  of  about  7 whorls,  the  apex  slighth^ 
projecting;  sutures  distinct  and  deep,  but  not  appressed;  surface 
coarsely  sculptured  with  large,  irregular,  but  narrow  spirals 
bands  separated  b}^  deep  interspaces  which  may  in  addition  carrj’^ 
one  or  m.ore  finer  spiral  threads;  there  are  7 or  8 spirals  on  each 
spire  whorl;  on  the  last  whorl  the  spirals  are  nearly  twice  as  wide 
as  the  upper  third  of  the  whorl  and  more  anteriorly;  no  varices; 
the  outer  lip  is  broken  from  the  single  specimen;  inner  lip  is  a 
wide  but  thin  wash  of  callus,  without  rugations  or  denticles  of 
any  sort. 

Length  46,  diameter  32  mm. 

The  Uscari  shales  which  everywhere  in  Costa  Rica  appear  to 
underlie  the  Gatun  sandstones  is  very  rich  in  the  smaller  types 
of  foraminifera,  but  mollu.sks  are  rare,  fragmentary  and  difficult 
to  collect.  Fragments  of  Sconsia,  were  noted  by  us  at  several 
places  which  we  believe  belong  to  this  species  or  to  the  bocas- 
etisis. 

This  species  will  be  recognized  by  its  broad,  globose  shell 
and  small  spire.  It  lacks  the  sutural  cord  so  strikingl}"  develop- 
ed on  bocasensis. 

Uscari  Stage:  Rio  Codes  yiear  Old  Harbor,  C.  R. 
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Genus  DOLIUP.^  Lamarck 
Subgenus  l^ALEA  Valenciennes 

Waiea  e!!iptica  Pilsbry  and  Johnson  Plate  12,  figure  2 

]\[alea  elliptica  Pilsbry  and  Johnson,  1917,  Proc.  Acad,  Nat.  Sci.  Phila., 
vol.  69,  p.  169. 

The  true  Malca  ca^nui'a  Guppj^  .so  common  in  the  Miocene 
of  Jamaica  and  Santo  Domingo  still  remains  to  be  collected  in 
Costa  Rica.  It  is  usually  a smaller  species  (height  60  mm)  with  a 
heavier  shell  and  high,  narrow,  special  bands  numbering  about 
16  or  17  rather  widely  separated. 

The  M.  elliptica  is  larger  (height  6o-8o  mm  or  more),  more 
globose  and  thin.  The  spiral  bands  numbering  about  22  are 
closely  spaced  and  ribbon-like.  The  coiling  is  regular,  while  in 
camura  the  coiling  is  irregular  and  descending  in  the  latter 
.stages  of  growth. 

The  Malea  elliptica  was  described  but  not  figured  by  John- 
son and  Pilsbry  from  the  Miocene  of  Santo  Domingo. 

Height  63,  diameter  54  mm. 

Uscari  Stage:  Red  Cliff  Creek. 

Gatu7i  Stage:  Bocas  del  Toro.  Estrella  River. 

Hill  la^  Baiiana  River. 

Genus  CYPRAEA  Linne 

Cypraea  parisimina,  n.  sp.  Plate  12,  figure  10 

Shell  small,  more  or  less  depressed  and  with  expanded,  an- 
gulated  sides;  dorsal  surface  convex,  but  with  a deep  pit  or 
depression  at  its  posterior  end,  beyond  which  project  the  2 
.short,  pouting  ends  of  the  lips  of  the  aperture;  ventral  sur- 
face flat,  with  a narrow  aperture  which  is  straight  except  near 
at  its  posterior  end  where  it  is  slightlj^  curved;  lips  strongly 
but  regularly  crenulated  (about  21  on  each  lip)  posterior  sinus 
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small  and  curved  to  the  left;  anterior  sinus  small  and  round- 
ed. 

Length  39,  basal  diameter  25,  height  or  vertical  diame- 
ter 17  mm. 

A small  shell  with  strongly  depessed  and  angulated  sides. 
Collected  from  the  coral  limestones  of  Port  Limon. 

Gatun  Stage:  Port  Limon, 

Cpyraea  cf.  dosninicensis  Gabb 

Cypraea  Dominicensis  Gabb,  1873,  Amer.  Phil.  Soc.,  vol.  15,  p. 
236. 

Cypraea  dominicensis  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  280, 
pi.  19,  fig.  II 

Our  collection  contains  a single,  fragmentaiy  shell  from  the 
coralline  limestones  near  Limon.  This  specimen  agrees  closel}^ 
with  the  Dominican  shell  figured  by  Dr.  Maury  as  C.  domhiicen- 
sis  f.  It  is  characterized  by  its  very  thin  .shell,  C3dindroid  form 
and  straight,  evenly  denticulated  apertrue. 

Length  28,  height  12  mm. 

Gatun  Stage:  Port  Lhnon. 

Cypraea  cinerea  Gmelin  Plate  12,  figure  8 

Cypraea  cinerea  Gmelin,  1792,  Syst.  Nat.,  p.  3404. 

Cypraea  cinerea  Reeve,  Icon.,  vol.  3,  pi.  22,  fig.  124. 

Cypraea  cinerea  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  2nd 
series,  p.  360. 

The  Cypraea  cinerea  is  a common,  small  species  of  Cowry 
shell  along  the  north  coast  of  Panama  and  Costa  Rica.  Several 
small  C>yraeas  were  collected  from  the  Gatun  sandstones  of 
the  Rio  Blanco  which  cannot  be  distinguished  from  recent  ex- 
amples of  cinerea. 

Gatun  Stage:  Rio  Blanco. 

Cypraea  almirantensis,  n.  sp.  Plate  12,  figure  9 

Shell  large,  heavy  and  rather  high;  the  outlines  of  the  shell 
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from  below,  the  side  and  from  above  is  nearly  rectangular,  but 
with  the  anterior  extremity  more  pointed;  the  shell  is  high  (about 
^ that  of  the  length),  with  nearly  fiat  or  slightly  convex  sides; 
dorsal  surface  convex,  a deep  depression  or  pit  about  the  posteri- 
or 1-4  and  low,  but  large  tubercles  on  each  side  of  the  posterior 
sinus;  aperture  narrow,  curved,  with  the  lips  coarsely  but  regu- 
larly dentate  (about  20  on  each  lip);  posterior  sinus  is  long  and 
vertical;  anterior  sinus  small  and  rounded;  basal  surface  flat. 
Length  60,  basal  diameter  39,  vertical  diameter  30  mm, 

This  is  a species  but  distantly  related  to  the  C.  Henkeni  So- 
werby,  differing  by  its  longer  and  higher  shell,  straight  sides  and 
smaller  dorsal  tubercles.  The  aperture  is  strongly  curved  and 
very  deep  on  the  posterior  extremity,  ending  in  the  long,  vertical 
sinus. 

Gatun  Stage:  Water  Cay,  Panama. 

Genus  STROIVIBUS  Linnaeus 

Strombus  gatunensis  Toula  Plate  13,  figures  5,  6 

Strovibus  gatunensis  Toula,  1909,  Jahrb.  der  K-K  Geol.  Reichsanstalt 
Wien,  vol.  58,  p.  673,  pi.  25,  fig.  7. 

Strombus  gatunensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  355,  pi.  26,  figs.  3,  5. 

But  two  species  of  Strombus  are  known  from  the  Gatun  beds 
of  Panama  and  Costa  Rica,  while  five  species  occur  in  the  synch- 
ronous Miocene  strata  of  Santo  Domingo  and  four  in  Jamaica. 
Other  species  may  therefore  be  expected  with  further  explora- 
tion work  in  Costa  Rica. 

In  6^.  gatunensis,  the  coiling  of  the  whorls  follow  closely  the 
shoulder  angle  so  that  the  last  whorl  appears  very  large  and  the 
spire  low  but  wide.  Young  shells  occasionally  have  the  shoulder 
armed  with  few,  large  tubercles  which  later  become  nearly  cov- 
ered by  the  close  coiling  and  appre.ssed  sutures.  The  last  whorl 
is  large,  nearly  smooth  and  with  a rounded  shoulder  angle. 

Occasionally  traces  of  the  original  coloration  is  preserved 
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and  consists  of  narrow,  yellow  V-shaped  lines,  the  acute  base  of 
which  are  directed  backwards  or  away  from  the  aperture  and  lie 
along  the  center  of  the  whorls.  Similiar  markings  may  be  seen 
on  Veatchi  and  Guppy'!^  has  described  the  same  markings  for 
pugiloides  from  Jamaica.  Length  63,  diam.  42  mm. 

Gatun  Stage:  Gatun,  C.  Z. 

Water  Cay,  Pa^iama. 

Headivaters  of  Middle  Creek,  C.  R. 

^trombus  piigiioides  Guppy  Plate  13,  figures  I,  2,  3 

Strombus  pugilis  Guppy,  1866,  Quart.  Geol.  Soc.  London,  vol.  22,  p. 

287. 

Strombus  pugilis  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 

233- 

Strombus  pugiloides  Guppy,  1874,  Geol.  Mag.,  new  series,  vol.  i,  p. 

433- 

Strombus  pugilis  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  p. 

340. 

Strombus  pugilis  Bose.  1906,  Boll,  de  Inst.  Geol.  de  Mexico,  numero 

22,  p.  35,  pl-  4,  figs.  1-6. 

Strombus  pugiloides  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  284,  pi. 

20,  fig.  6. 

A smaller  species  than  the  gatunensis,  from  which  it  also 
differs  by  its  longer  spire  and  more  strongly  sculptured  shell. 
The  coiling  follows  below  the  shoulder  of  the  whorls,  which  is 
either  simply  rounded  or  bears  several  large,  spine-like  tubercles 
as  in  the  recent  pugilis.  Resting  stages  develop  large,  hump- 
like areas  irregularly  distributed  on  the  spire-whorls.  Varieties 
occur  which  may  be  spirall}^  sculptured  over  the  whole  shell  or 
the  last  whorl  may  be  largel}"  smooth.  The  original  coloration 
is  still  preserved  on  some  shells  and  consist  as  in  gatuvensis  of 
narrow,  yellow,  V-shaped  lines,  the  apex  of  which  lie  about  the 
middle  of  the  shell  and  directed  backwards.  It  is  very  distinct 
from  the  recent  West  Indian  pugilis ,^h.\oh  does  not  appear  to  de- 
scend below  the  Pliocene. 

* Proc.  Sci.  Assoc.  Trinidad,  1873,  vol.  2,  p.  82, (reprint:  Bull.  Amer 
Pal.,  vol.  8,  p.  214). 
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Uscari  Stage:  Sapote,  C.  R.  {Gabb) 

Gatun  Stage:  Ba7ia7ia  River. 

Zone  E,  Saiiry  Creek. 

Zoni  5,  East  Grape  Point  Creik. 

Genus  CREPiTACELLA  Guppy 

Crepitacella  Simonensls,  n.  sp.  Plate  15,  figure  17 

Shell  small,  melanoid  in  form, with  a large  body-whorl  and 
shorter  conic  spire;  nucleus  of  2 small,  smooth  whorls  followed 
by  5 post-nuclear  whorls;  sutures  distinct;  the  whorls  are  slight- 
ly coronated  and  crossed  by  oblique  and  slightly  curved  riblets 
which  become  headed  on  the  coronate  edge  of  the  spire-whorls 
just  below  the  upper  sutures;  on  the  last  whorl,  the  ribs  do  not 
pass  below  the  middle;  the  surface  is  covered  with  faint  spiral 
threads,  most  distinct  on  the  base  of  the  body- whorl;  aperture 
elliptical,  with  a thin,  oblique  outer  lip  and  a subobsolete  anteri- 
or canal;  pillar  straight. 

Height  8,  diameter  4.5,  aperture  4 mm. 

The  Costa  Rican  shell,  although  possibly  not  mature, is  much 
smaller  than  the  C.  cepula  Guppy  from  the  Miocene  of  Venezuela 
and  Santo  Domingo  of  the  same  number  of  ribs.  It  differs  also 
in  having  but  2 nuclear  whorls,  while  cepula  has  3.  The  corona- 
tion of  the  whorls  which  is  such  a striking  feature  of  the  Domin- 
ican shell,  is  very  much  less  and  inconcpicuous.  The  longitud- 
inal costae  are  more  numerous  and  produce  a fine  circle  of  beads 
as  they  cross  the  small  coronate  edge  of  the  spire-whorls. 

Gatun  Stage:  Port  Limon, 

Boras  del  Toro. 

Genus  CERITHJUIVI  Adanson 

Cerithium  costaricensis,  n.  sp.  Plate  10,  figure  28 

Shell  with  a long,  slender  spire  of  about  12  whorls  (tip  brok- 
ed);  sutures  deep  but  somewhat  appressed;  the  profile  of  the 
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spire- whorls  is  convex  with  an  occasional  hump- like  resting  mark; 
the  sculpture  consists  of  primary  spiral  threads  between  which 
lie  I,  3,  or  more  finer  secondaries;  the  earlier  spire-whorls  have 
heavy  ribs  but  they  become  replaced  on  the  later  by  simple  gran- 
ulations on  the  primar}"  spirals;  a narrow,  sloping  band  borders 
the  anterior  side  of  the  suture  and  carries  finer,  non-beaded  spiral 
threads:  below  this  band,  the  later  spire-whorls  bear  about  4 
beaded,  primary  spirals  and  finer  secondaries;  the  last  whorl  shows 
6 primaries  together  with  other  spirals  on  the  base  and  canal; 
aperture  subcircular,  with  a moderately  expanded  outer  lip,  obli- 
quely produced  anteriorly. 

Height  28,  diameter  10.5,  aperture  8 mm. 

The  general  form  and  sculpture  of  this  species  is  that  of  the 
recent  West  Indian  C.  eburneum  Bruguiere.  The  fossil  shell  is 
larger,  more  slender  and  differently  sculptured. 

Gatun  Stage:  Coll,  d,  Red  Cliff  Creek. 

Genus  CLAVA  Martyn 

Clava  costaricana,  n.  sp.  Plate  10,  figures  3,  4 

Shell  of  medium  size,  cerithoid;  whorls  about  15,  the  early 
spire-whorls  very  small;  the  last  whorl  carries  a large  hump  on 
the  ventral  side  of  the  shell  to  the  right  of  the  aperture,  so  that 
the  shell  appears  flattened  on  this  side;  the  sculpture  consists  of 
strong  spiral  cords  which  are  coarsel}^  granulated  by  small,  close- 
ly spaced  longitudinal  costae;  the  upper  spiral  cord  bordering  the 
suture  is  somewhat  larger  than  the  other;  there  are  3 spirals  be- 
tween the  sutures  of  the  spire- whorl  and  6 on  the  last  whorl  with 
additional  smaller  ones  on  the  base  of  the  shell;  the  outer  lip  is 
broken  on  all  our  specimens;  the  columella  carries  2 strong 
folds. 

Height  40,  diameter  15  mm. 

41,  14  mm. 

This  species  bears  some  resemblance  to  the  C.  caloosaensis 
Dali  from  the  Pliocene  of  Florida.  The  Costa  Rican  shell  is 


317 


Costa  Rica  Miocene — Oesson 


145 


very  much  larger,  broader  and  the  longitudinal  cost^  are  more 
rib-like,  continued  across  the  whorls,  crossing  the  interspaces  as 
well  as  the  spiral  cords. 

Gatun  Stage:  Ba7iana  River. 

Clava  alajueia,  n.  sp.  Plate  10,  figure  30 

Shell  small,  slender;  whorls  12  plus,  the  apex  broken;  the 
sides  of  the  whorls  are  straight  and  form  the  narrow,  tapering 
spire;  sutures  indistinct;  the  sculpture  consists  of  nearly  equal 
ribs  and  spiral  threads;  the  early  spire-whorls  have  3,  equal, 
spiral  threads,  separated  by  interspaces  as  wide  as  the  spiral 
threads  and  deep;  on  the  later  whorls  fine,  intermediate  threads 
appear  in  the  interspaces  and  a fourth  large  spiral  in  the  lower 
suture;  the  spirals  are  crossed  and  strongly  beaded  b}^  straight  or 
slightly  curved,  longitudinal  ribs,  which  number  on  the  last 
whorl  about  25  or  24;  heavy  and  thickened  resting  marks  ap- 
pear on  the  later  whorl  on  each  volution;  the  aperture  is  broken, 
the  columella  straight  and  with  a single  small  fold. 

Height  17  mm,  diameter  6 mm. 

A small  and  finely  sculptured  species,  represented  by  the 
single  tj^pe  specimen. 

Gatu7i  Stage:  Middle  Creek. 

Genus  SERPULORBIS  Sassi 

Serpulorbis  papulosa  Guppy  Plate  12,  figure  i 

Vermetus  papulosus  Gup-py,  1866,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  22,  p.  292,  pi.  17,  fig.  3. 

Vef7netus  papulosus  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  32,  p.  519. 

Sespulorbis  papulosa  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  291,  pi. 
22,  fig.  10. 

Considerable  variation  may  be  seen  in  the  Costa  Rican  shells, 
from  specimens  in  which  the  sculpture  is  quite  coarse  and  with 
the  interspaces  between  the  main  cords  carrying  only  one  strong 
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intermediate  cord,  to  more  delicately  sculptured  forms  with  finer 
tuberculated  cords  separated  by  wide  and  finely  sculptured  inter- 
spaces. 

This  species  occur  also  in  the  Bowden  beds  of  Jamaica  and 
in  the  Gurabo  formation  of  Santo  Domingo. 

Gatini  Stage:  Hill  7,  2,  Banana  River. 


Genus  PETALOCONCHUS  H.  B.  Lea 

Petaloconchus  scidptaraius,  H.  C.  Lea  Plate  14.  figures  10,  15 

Petaloconchus  sculptm'atus  H.  C.  Lea,  1845,  Trans,  Amer.  Phil.  Soc., 
vol.  9,  p.  233,  pi.  34,  fig.  3. 

Petaloconchus  doiningensis  Sowerby,  1849,  Quart.  Journ,  Geol,  Soc. 
London,  vol.  5,  p.  51,  pi.  10,  fig.  8,  a b c. 

PatalocoHchiis  sculpturatus  Gabb,  1875,  Trans.  Amer.  Phil.  Soc.,  vol. 
25,  P.  240. 

Pataloconchus  sculpturatus  1876,  Quart.  Journ,  Geol.  Soc.  Lon- 

don, vol.  32,  p.  519. 

IPrmetus  [Petaloconchiis]  sculpturatus  Dali,  1892,  Trans.  Wagner 
PTee  Inst,  Sci.,  vol,  3,  pt.  2,  p.  305. 

Vermetus  {Petaloconchus)  pidcher'Qos^,  1906,  Bol.  Inst.  Geol.  de  Mex- 
ico, Numero  22,  p.  32,  pi.  3,  figs.  22,  23. 

Petaloconchus  dojningensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat, 
Sci.  Phila.,  vol.  63,  p.  359. 

Petaloconchus  doniingensis  Pilsbry  and  Brown,  1917,  Proc.  Acad.  Nat. 
Sci.  Phila.,  vol.  69,  p.  37. 

Petaloconchus  doniingensis  Maury,  1917,  Pull,  Amer.  Pal.,  vol.,  5,  p. 
292,  pi,  22,  fig.  II. 

Pataloconchus  doniingensis  Hubbard,  1920,  New  York  Academy  of 
Science,  Sci.  Sur.  P.  R.,  vol.  3,  pt,  2,  p.  139. 

The  Antillean  fossil  was  described  by  Sowerbj-  as  domingen- 
sis.  It  has  been  by  some  writers,  considered  synoiumious  with 
sculpturata,  described  a few  years  earlier  hy  H.  C.  Lea  from  the 
Chesapeake  Miocene  of  the  eastern  United  States,  while  others 
have  given  doniingensis  the  rank  of  a full  species.  A close  com- 
parative study  of  the  Costa  Rica  fossils  with  several  sets  of  typi- 
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cal  sculpturata  reveals  no  distinction  betv/een  them.  Both  are 
variable  in  their  coiling  from  closely  wound,  narrow  C5dinders  to 
more  open,  umbilicate  coils.  The  sculpture  is  much  the  same. 

In  the  United  States,  this  fossil  is  limited  to  the  Upper 
Chesapeake  Miocene.  In  the  Antillean  and  South  American  re- 
gions, it  is  found  in  the  Bowden  beds  of  Jamaica,  the  Gurabo 
formation  of  Santo  Domingo,  the  Quebradillas  limestone  of  Por- 
to Rico,  the  Springdale  beds  of  Trinidad,  from  the  Gatun  beds 
near  Cartagena,  Colombia  and  Mexico. 

Gatun  Stage:  Gatun  Stage,  C.  Z. 

Water  Cay,  Pa7ia7na. 

Coll.  4.,  5,  East  Grape  Point  Creek. 

Comadre  Creek. 

Genus  SILSQUARSA  Lamarck 

Siiiquaria  modesta  Dali,  var.  limonensis,  n.  var,  Plate  12,  figure  4,  5,  6 

cf  Siiiquaria  modesta  Dali,  Mus.  Comp.  Zool. , vol.  9,  p.  39. 

cf  Siiiquaria  modesta  Dali,  1889,  Bull.  Mus.  Comp.  Zook,  vol.  18,  p. 

260,  pi.  26,  fig.  4. 

This  shell  is  very  abundant  in  certain  marly  and  sandy  beds 
in  the  coralline  limestones  of  the  Limon  Peninsula  and  elsewhere. 
Specimens  in  perfect  condition  are  very  difficult  to  obtain, the  shell 
being  very  fragile  and  delicate.  There  are  no  longitudinal  threads 
and  the  shell  is  smooth,  except  for  the  growth  lines  which  are 
sometimes  a little  irregular. 

We  have  associated  this  shell  with  the  .S'.  7nodesta  of  Dali,  a 
recent  species  and  recorded  by  Dr.  Dali  from  several  stations  in 
the  West  Indies  and  the  Gulf  of  Mexico,  in  waters  ranging  from 
94  to  805  fathoms  in  depth.  The  fossils  differ  in  being  more 
loosely  coiled  and  at  the  later  stages  long  drawn  out. 

Dr.  Maury’s  S.  guarabensis  from  the  Miocene  of  Santo  Do- 
mingo is  more  irregular  in  its  habitus  of  growth  and  the  surface 
of  the  shell  carries  faint  longitudinal  threads.  Gabb  has  des- 
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cribed  as  sculpturata  a Siliquaria  from  the  Limon  Peninsula. 
This  is  united  Dali  with  the  recent  West  Indian  squamata 
Blainville.  I have  seen  no  spicimens  and  Gabb  may  have  collect- 
ed it  from  the  true  Pliocene  beds  of  the  Limon  Peninsula. 

Gattin  Stage;  Island  of  Bocas  del  Toro. 

Port  Limon. 

Genus  TURRITELLA  Lamarck 

Turritella  gatunensis  Conrad  Plate  14,  figures  12,  13 

Turritella  gatunensis  Conrad,  1857,  Pacific  R.  R.  Report,  vol.  6,  p.  72, 
pi.  5,  fig.  20. 

Turritella  conradi  Toula,  1909,  Jahrb.  der  K-K  Geol.  Reichsanstalt, 
vol.  58,  p.  694,  pi.  25,  fig.  4. 

Turritella  gatunensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  pi.  27,  figs.  4,  5,  9. 

The  Tiirritella  gatunensis  is  a medium  sized  shell  seldom 
over  40  mm  in  length.  The  base  of  the  whorl  overhangs  the  next, 
and  each  whorl  is  encircled  by  a median  concave  or  constricted 
band.  The  whole  surface  it  finely  sculptured  with  small  spiral 
threads.  The  spirals  defining  the  median  band  are  usually  slight- 
ly heavier  as  well  as  a few  about  the  upper  part  of  the  base. 

The  T.  gatunensis  is  a common  and  widely  distributed 
species  in  the  Gatun  beds,  but  always  less  abundant  than  the 
T.  altilira  or  its  varities.  Like  the  altilira^  zones  of  T.  gatun- 
ensis are  frequent  in  some  localities. 

The  T.  atacta  Dali  of  the  Tampa  Silex  beds,  the  T.  acropo- 
ra  fossil  in  the  Pliocene  of  Florida  and  recent  along  the  east 
coast  of  United  States  and  the  West  Indies,  are  related 
species. 

Gatun  Stage:  Gatu7i,  C.  Z. 

Water  Cay,  Panama. 

Boucary  Creek,  C.  R. 
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Turritelia  mimetes  Brown  and  Pilsbry  Plate  14,  figure  5 

Turritella  mivietes  Brown  and  Pilsbry,  1911,  Proc.  iVcad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  357,  pi.  27,  fig.  I. 

Turritelia  {Haustator)  -aIS..  Hanleyana  Reeve  - 7".  lirieolata  (Kiener) 
Toula,  1911,  Jahrb.  der  K-K  Geol,  Reichsanstalt,  vol.  61,  p. 
401,  pi.  30,  figures  6a  and  6b, 

A large,  robust  species  in  form  and  .sculpture  like  the  T. 
variegata  Linnaeus,  recent  in  the  West  Indies. 

The  whorls  are  straight  and  usually  slightly  overhanging 
the  lower  sutures.  Surface  sculptured  with  primary,  secondary 
and  tertiar}^  spiral  threads.  The  primar}^  threads  are  irregularly 
disposed  and  usually  number  about  7 or  8 to  each  whorl.  Be- 
tween the  primaries  are  the  finer  secondaries  and  tertiaries. 

Small  shells  may  be  mi.staken  for  the  gatzine?7sis,  but  the 
whorls  are  fiat,  without  the  median  concave  and  constricted  zone 
and  the  sculpture  is  more  coarse.  The  figured  shell  of  14  whorls 
has  a length  of  70  mm  and  a diameter  of  18  mm.  A larger  but 
more  imperfect  specimen  of  but  4 whorls  measures: 

Length  50,  diameter  20  mm. 

Gatun  Stage:  Gatun,  C.  Z. 

Turritelia  altilira  Conrad,  and  varities. 

Turritelia  attilira  Conrad,  1857,  Pacific  R,  R.  Reports,  vol.  6,  p.  72, 
pi.  5,  fig.  19. 

Turritelia  gabbi  Toula,  1909,  Jahab.  der  K-K  Geol.  Reichsanstalt,  p. 
695,  pl.  25,  fig.  5. 

'Ttirritella  altilira  Brown  and  Pil.sbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  358,  pl.  27,  figs.  2,  3. 

Of  the  species  of  Turritelia  in  the  Gatun  beds  of  Costa  Rica 
and  Panana,  the  T.  altilira  of  Conrad  and  its  varieties  is  the  mo.st 
common  and  characteristic.  The  T.  tornata  Guppy,  from  the 
Miocene  of  Trinidad  and  Venezuela  is  a closely  related  species. 

These  magnificent  Tuj'ritellce  are  preminently  characteristic 
of  the  West  Indian  and  Caribbean  Miocene,  but  probably  deriv- 
ed from  earlier  forms  in  the  Oligocene.  The  stock  continued  in- 
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to  the  Pliocene  where  it>s  acme  of  development  was  reached  in 
the  elegant  T.  preattenuaia  Heilprin  of  Florida.  It  has  left  no 
descendants  in  the  recent  fauna. 

The  shell  is  long  and  tapering,  each  whorl  sculptured  with  2 
prominent  beaded  spiral  cords,  between  which  the  surface  is  con- 
cave or  deeply  channeled  and  may  be  smooth  or  with  finer 
spiral  threads.  The  upper  spiral  cord  is  simple  or  double.  Several 
varieties  ma}^  be  recognized  which  differ  in  details  of  their  sculp- 
ture, size  and  form  of  shell. 

T.  altilira  Conrad,  typical  Plate  14  figures  6,  7 

This,  the  most  elegant  form  is  limited  to  the  small  Gatun 
sedimentary  basin  of  the  Canal  Zone  and  the  adjacent  Province 
of  Colon. 

The  shell  is  long,  slender  and  with  numerous  whorls;  each 
whorl  is  strongly  sculptured  b\^  the  tw^o,  primary  spiral  cords, 
each  of  which  is  bordered  on  adjacent  faces  b}"  a smaller 
spiral,  between  which  lies  a deeply  channelled  groove;  small- 
er beaded  spirals  occur  in  the  median  channel  and  are  best  devel- 
oped on  the  spire  whorls;  the  beading  or  granulation  of  the 
spirals  is  produced  by  the  arcuated  lines  of  growth,  the  sinus  of 
which  lies  a little  above  the  middle  of  the  shell;  the  upper  spiral 
cord  is  larger  than  the  lower  and  more  strongly  beaded  and  in 
general  becomes  double  on  the  later  whorls. 

Gatim  Stage:  Canal  Zone  and  Province  of  Colo7i. 

Var.  chiriquiensis,  n.  var.  Plate  14,  figures  4,  8,  9,  14 

Shell  larger,  less  attenuated  and  more  coarsely  sculptured 
than  typical  altilira\  the  2 spiral  cords  are  less  strong,  of  more 
nearly  the  same  size  and  usually  remaining  simple;  the  2 spiral 
cords  enclose  a wide,  concave  area  of  about  ^ the  width  of  the 
whorl;  this  concave  band  usually  carries  2,  3,  or  more  fine  spiral 
threads;  the  beading  or  granulation  of  the  spiral  cords  is  feeble 
and  best  developed  on  the  earlier  spire  whorls  and  in  certain  large. 
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geroutic  shells  the  spiral  cords  ma}'  become  uearl}-  smooth. 

This  is  the  common  form  on  the  islands  of  the  Chiriqiii  La- 
goon, and  of  eastern  Costa  Rica.  Like  the  t3’pical  altilira  it  is 
often  a ver>’  abundant  fossil,  forming  zones  of  Turritella  in  the 
Gatlin  beds. 

The  sculpture  is  much  less  elegant  than  that  of  true  altilira, 
and  consists  mainl^v  of  the  2,  primar}’  spiral  cords,  between  which 
lies  a wide  concave  band.  This  band  is  but  feebly  sculptured  b}’ 
small,  spiral  threads,  or  in  some  cases,  is  smooth. 

In  small  matters  of  detail  of  sculpture  and  in  the  form  and 
taper  of  the  shells,  there  is  considerable  variation.  Such  varia- 
tion is  usually  of  but  local  significance  and  in  general  the  shells 
collected  at  the  same  or  nearby  localities  will  agree  closl}’  with 
each  other  but  differ  more  or  less  from  those  of  more  distant 
areas. 

The  T.  tornata  Gupp\^  from  the  Miocene  of  Venezuela  and 
Trinidad  should  probably  be  considered  as  a variety  of  altilira, 
most  closel}"  allied  to  the  chiriqucnsis.  Its  sculpture  is  like  chir- 
ique7isis  but  with  stronger  spiral  threads  on  its  median  band. 

Gatun  Stage:  Water  Cay. 

Grape  Point  a7id  Red  Cliff  Creeks,  C.  R. 

Banajia  River. 

Rio  Blayico. 

Var.  costaricensis,  n.  var.  Plate  14,  figure  ii 

Shell  small;  whorls  less  numerous  and  more  rapidl}’  increas- 
ing so  that  the  shell  is  porportionatelj'  broader  and  shorter;  su- 
tures deep;  the  2 primar\"  cords  are  but  weakly  developed,  be- 
tween which  lies,  the  concave  band  as  in  chiriqtiiensis;  the  band 
carries  3,  4,  or  more  strong,  irregular  spirals,  but  slightly  weak- 
er than  the  primaries;  the  granulation  of  the  cords  is  weak  and 
irregular. 

Much  smaller  than  the  preceding  varieties  (usually  about  40 
mm)  and  with  wider  and  more  rapidly  increasing  whorls.  The 
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cords  on  mature  shells  are  small  and  but  slightly  heavier  than  the 
spiral  threads  on  the  concave  band. 

This  type  replaces  the  cJiiriqiiie7isis  in  the  Gatun  sandstones 
in  the  area  of  Upper  Hone  Creek  and  Boucary  Creek.  It  is  often 
extreniley  abundant,  associated  with  the  Turritdla  g^atunen- 
sis. 

Gatun  Stage:  Upper  Hoyie  and  Boucary  Creeks. 

Turritella  exoleta  LinntEu.s,  var.  limonensis,  n.  var.  Plate  14,  figs  2,  3 

Shell  turreted,  the  whorls  increasing  more  rapidly  in  diame- 
ter than  typical  exoleta;  the  nucleus  is  small,  immediately  follow- 
ed by  whorls  carrying  a median  carina  w^hich  gradually  becomes 
more  anterior  in  position  and  later  the  lower  carina  of  the  adult 
sculpture;  the  whorls  are  deeply  concave  or  excavated  about  the 
middle  between  2 principal  carinse;  on  the  last  w^horl  there  is 
seen  to  be  a third  carina  which  is  concealed  in  the  suture;  the  su- 
tures are  excavated,  becoming  generally  deeper  with  age;  the 
surface  is  nearl)^  smooth,  except  for  very  faint  spirals  and  rough 
growth  lines  which  may  be  raised  and  sublamellose  on  the  medi- 
an concave  zone. 

Height  40  (6  later  whorls)  diameter  17.50  mm. 

Height  35  ( 10  earlier  whorls)  diameter  10  mm. 

This  is  probably  a distinct  species  from  the  recent  West  In- 
dian Turritella  exoleta  Linnaeus,  differing  in  its  more  rapidly  ex- 
panding whorls.  Faint  spirals  may  generally  be  seen  covering 
the  entire  shell  and  the  growth  lines  become  raised  and  sublamel- 
lose in  the  concave  medial  zone.  It  is  a common  shell  in  the  cor- 
alline phase  of  the  Gatun  at  Port  Limon  and  elsewhere. 

Gatun  Stage:  Port  Limon. 

Bocas  del  Toro. 

Turritella  oreodoxa,  n.  sp.  Plate  14,  figure  i 

Shell  large,  solid  and  very  slender;  whorls  numerous  and 
each  but  slightly  larger  than  the  preceding,  slight^"  concave  or 
constricted  about  the  upper  1-3,  above  which  the  edge  of  the 
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whorl  is  enlarged,  forming  a cord-like  expansion  about  the  upper 
suture;  sutures  indistinct  and  appressed;  sculpture  of  fine,  ir- 
regular and  somewhat  wavy  spiral  lines  and  indistinctly  alter- 
nating in  strength;  growth  lines  as  typical  for  Haustator  (not 
visible  on  the  base  of  our  specimen),  commence  at  the  lower 
suture  and  pass  straight  and  parallel  to  the  longitudinal  axis 
of  the  shell  to  the  middle  of  the  whorl  where  the}^  become 
bent' and  continue  obliquely  to  the  left  or  towards  the  aper- 
ture to  the  upper  suture. 

Length  {2%  whorls),  49,  diameter  23  mm. 

A very  rare  species  and  represented  in  our  collection  by 
only  two  imperfect  specimens.  It  appears  to  be  closely  related 
to  the  T.  cartagensis  Pilsbry  and  Brown  from  the  Gatun  of 
Colombia.  The  full-grown  Costa  Rican  shell  was  probably 
longer  and  more  attenuated  and  each  whorl  is  prominently 
elevated  or  ridged  just  in  front  of  the  lower  suture. 

Gatu7i  Stage:  Rio  Banana  beyond  Hill  No.  5. 


Genus  ALABA  A.  Adams 

Alaba  turrita  Guppy,  1896,  Proc.  U.  S.  Nat  Mus.,  vol.  19,  p.  321,  pi. 

28,  fig.  7. 

Guppy’s  figure  of  his  type  specimen  from  Jamaica  agrees 
very  closely  with  our  specimen  from  the  Estrella  River.  The 
whorls  are  finely  spiralled  with  low  ridges  which  are  obsolete 
from  the  upper  parts  of  the  whorls.  Each  whorl  carries  2 or 
more  broad,  smooth  varices  formed  during  resting  stages. 
The  last  whorl  is  strongly  angulated  by  these  varices. 

Height  5,  diameter  2.25  mm. 

Gatun  Stage:  Coll.  7,  Estrella  River. 
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Genus  ARCHITECTONICA  Bolton 


Architectonica  grasiulata  Lamarck 


Plate  13,  figure  lo  ,ii,  12 


Solarium  granulatum  Lamrack,  1822,  An.  sans.  Vert.,  vol.  7,  p.  3, 

Architectonica  prespectiva  Tuomey  and  Holmes,  1857,  Pleioc.  Fos.  S. 
C.,  p.  120,  pi.  26,  fig.  6, 

Solarium  granulatum  Dali,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
3,  pt.  2,  p.  329. 

Solarium  Villarelloi  Bose,  Inst.  Geol.  de  Mexico,  Numero  22,  p.  30, 
pi.  3,  figs.  4-II. 

Solarium  gatunense  Toula,  1908,  Jahrb,  der  K-K  Geol.  Reichsanstalt, 
Wien,  vol.  58,  p.  693,  pi.  25,  fig.  3. 

Solarium  granulatum  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p,  295, 
pi.  23,  fig.  3. 

The  Costa  Rican  fossils  are  usually  quite  typical  and  not 
to  be  distinguished  from  recent  examples  of  granulata.  They 
vary  somewhat  in  their  height  and  persistence  of  their  spiral 
sculpturing.  The  beaded  and  granulated  character  of  the  spir- 
als generally  becomes  obsolete  on  the  later  whorls  so  that  the 
spiral  bands  appear  smooth.  The  umbilicus  is  deep  but  nar- 
row. 

This  is  a stable  species  ranging  from  the  lower  Miocene 
to  the  recent.  Its  recent  distribution  extends  from  Cape  Hat- 
teras  on  the  north,  southward  through  the  West  Indies  and  on 
the  Pacific  side  from  the  Gulf  of  California  to  Peru. 

Height  20,  greater  diameter  43  mm. 


12.75 


29  mm. 
20  mm. 


Galun  Stage:  Gatun,  C.  Z. 


IVate?’  Cay,  Panama. 
Coll.  2,  Rio  Codes. 
Banana  River. 

Rio  Betey. 
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Genus  f^lATlCA  Scopoli 

Natica  canrena  Linnaeus  Plato  13,  figure  9 

Natica  canrena  Linnaeus,  1758,  Syst.  Nat.,  ed.  10,  p.  776. 

Natica  cajirena  Gabb,  188  r,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  2nd 
series,  p.  357. 

Natica  canrena  Brown  and  Pilsbry,  1912,  Proc.  Acad.  Nat.  Sci.  Phila., 
p.  508, 

Natica  canrena  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  298,  pi.  23, 
fig.  10. 

This  is  a recent  species  but  also  common  as  fossil  in  the  Mi- 
ocene of  the  West  Indies  and  the  States.  It  is  a warm  water 
species  so  that  in  the  Chesapeake  Miocene  of  the  eastern  United 
States,  it  is  found  only  in  the  warm,  upper  or  Duplin  stage.  We 
collected  several  specimens  at  Gatun  but  none  at  Costa  Rica. 
Gabb  however  has  recorded  it  as  abundant  from  the  Limon  Pen- 
insula but  whether  his  specimens  were  obtained  drom  the  Mio- 
cene or  Pliocene  is  not  known. 

The  species  is  distinguished  by  its  strong,  tangential,  su- 
tural plicse,  but  the  main  surface  of  the  whorl  is  otherwise 
smooth. 

Gatun  Stage:  Gahm^  C.  Z. 

Natica  Youngi  Maury,  var.,  cocleana,  n.  var.  Plate  13,  figure  8 

cf.  Natica  Youngi  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  299,  pi. 
23,  figs.  II,  12. 

Shell  subglobular  with  5 rounded  and  convex  whorls;  sur- 
face smooth  but  with  irregular,  coarse  growth  lines  about  the  su- 
tures; the  surface  is  also  faintly  straited  with  weak  spiral  lines 
as  may  be  seen  on  several  otherwise  smooth  Naticas;  aperture 
semilunar  with  a narrow  callus  on  the  inner  lip,  slightly  thicker 
about  opposite  the  middle  of  the  umbilicus;  umbilicus  small, 
with  the  umbilical  callus  small  and  but  poorly  developed. 

Length  or  height  25,  diameter  34  mm. 
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A single  specimen  from  the  Gatun  of  Codes  Creek.  It  agrees 
almost  exactly  with  Dr.  Maury’s  type  specimen  of  Natica 
Yoimgi  from  the  Miocene  of  Santo  Domingo  in  size  and  form, 
but  differs  in  its  smaller  umbilicus  and  smaller  umbilical  callus. 
The  Costa  Rican  shell  has  the  aspect  of  a Neverita. 

Gatim  Stage;  Codes  Creek,  near  Old  Harbor,  C.  R. 

Section  STIGMAULAX  Moerch 

Natica  Guppyana  Toula  Plate  13,  figures  13,  14,  15 

Natica  {Stigmaulax)  Guppyana  Toula,  1909,  Jahrb.  der  K-K  Geol. 

Reichsanstalt,  Wien,  vol.  58,  p.  696,  pi.  25,  fig.  6. 

Natica  Guppyana  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 

Phila.,  vol.  63,  p.  360. 

This  species  stands  intermediate  in  its  sculpture  and  form 
to  the  N.  canrena  Linnaeus  and  N.  sulcata  Born,  both  recent  and 
fossil  Miocene  species.  In  G^ippyana,  the  sculpture  consists  of 
even,  wide  and  deep  sulcations,  which  cross  the  face  of  the  whorl 
from  the  upper  suture  to  the  umbilicus.  They  are  in  fact  the 
continuation  of  the  tangential  sutural  plicae  of  N.  canrena.  With 
further  growth  these  sulcations  may  become  obsolete  on  the  mid- 
dle of  the  whorls  until  they  are  lacking  from  the  greater  part  of 
the  shell  except  in  the  immediate  vicinity  of  the  upper  sutures 
and  on  the  umbilical  angle.  This  change  in  sculpture  is  not  seen 
to  the  same  extent  on  all  shells  and  some  specimens  may  remain 
strongl)"  grooved  and  sulcated  even  when  large  and  mature.  In 
other  cases  (in  general  with  shells  from  the  Banana  River) 
only  very  young  .shells  have  the  sulcation  continuous  across 
the  face  of  the  whorl,  but  soon  become  smooth,  leaving  the  plica- 
tions only  about  the  upper  suture  and  on  the  umbilical  angle. 
Such  shells  resemble  closely  :V.  canrena,  but  in  addition  to 
the  grooving  of  the  umbilical  angle,  have  a larger  and  more 
exanded  aperture. 

The  N.  sulcata  Born  still  remains  to  be  found  in  Costa  Rica 
and  Panana.  It  is  abundant  as  a Miocene  fossil  in  Santo 
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Domingo,  Jamaica  and  Venezuela.  It  differs  from  the  Guppyana 
by  its  closer  and  more  irregular  longitudinal  sculpture  crossed  by 
faint  spirals,  producing  a cancellated  appearance.  The  umbili- 
cus is  larger  and  more  ample. 

Gatun  Stage:  Gatun,  C.  Z. 

Water  Cay,  Pana?na. 

Banana  River,  C.  R. 

Genus  POLINICES  Montfort 

Polinices  subclausa  Sowerby  Plate  13,  figures  16,  17 

Natica  subclausa  Sowerby,  1849,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  6,  p.  51. 

Natica  subclausa  Guppy,  1866,  Quart,  Journ.  Geol.  Soc.  London,  vol. 

22,  p.  290,  pi.  18,  fig.  8. 

Polinices  subclausa  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Philia.,  vol.  63,  p.  560. 

Polinices  subclausa  Maury,  1917,  Bull,  Amer,  Pal.,  vol.  5,  p.  300,  pi. 

23.  fig-  U- 

This  is  a common  fossil  in  the  Miocene  of  Santo  Domingo 
and  Jamaica.  The  Costa  Rican  shells  are  small,  the  largest 
specimen  in  our  collection  measuring  only  17  mm  in  altitute. 

When  viewed  from  the  dorsal  side,  the  shell  has  a distinct- 
ly NeritaAPn^  aspect,  due  to  its  low  spire,  close  coiling  and  rap- 
idly enlarging  whorls  and  appressed  sutures.  The  umbilicus  is 
of  medium  size,  expanding  below\  The  inner  lip  is  provided 
with  a thick,  heavy  callus  which  joins  above  with  the  outer  lip. 
At  the  upper  edge  of  the  umbilicus,  the  callus  carries  a deep, 
transverse  groove,  a most  characteristic  feature. 

Galun  Stage:  Gatun,  C.  Z. 

Hill  No.  j,  Banana  River,  C.  R. 

Polinices  Stanisias-Meunieri  Maury  Plate  13,  figure  7 

Polinices  Stanislas-meunieri  Maury,  1817,  Bull.  Amer.  Pal.,  vol.  5, 
p.  300,  pi.  23,  figs.  15,  16. 
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The  Banana  River  beds  contain  a large  species  of  Polhiices 
which  appears  to  be  this  Dominican  species.  It  differs  from  the 
recent  manunillaris  Lamarck,  of  the  Costa  Rican  and  Panana 
coast  by  its  much  narrow  umbilicus.  Its  surface  is  lined  with 
very  fine  spiral  threads. 

Young  shells  may  be  mistaken  for  the  subclausa  which  oc- 
curs in  the  same  beds,  and  careful  study  is  sometimes  necessary 
for  their  separation.  The  present  shell  is  less  heavy,  with  a 
higher  spire  and  more  convex  spire  whorls.  The  umbilicus  is 
much  narrower,  and  a smaller  callus  on  its  inner  lip  which  shows 
but  faintly  the  transverse  groove.  The  surface  of  subclausa  is 
smooth,  but  in  Sta7iislas- Meunieri  ver}’^  finely  lined  with  minute 
spirals. 

Gabb  has  described  from  Sapote,  Costa  Rica,  a Naiica  emi~ 
nuloides  which  in  form  resembles  3^oung  shells  of  the  Sfanislas- 
Meunieri.  His  figure  shows  a different  shaped  umilicus  and  no 
transverse  groove  on  the  callus  of  its  inner  lip. 

Length  or  altitute  44,  diameter  38  mm. 

Catun  Stage:  Hill  la  2,  j,  Banana  River,  C.  R. 

Subgenus  f'iEVERlTA  Risso 
Meverita  neretdis  Maury 

Neverita  7iereidis  Maur}%  1917,  Bull.  Anier,  Pal.,  vol.  5,  p.  301,  pi.  23, 
figs.  17,  18. 

Our  collection  from  ths  Lower  Gatun  of  Red  Cliff  Creek, 
contains  a fragment  of  this  ver>^  interesting  species.  The  N. 
nereidis  described  by  Dr.  Maury,  from  the  Cercado  formation  of 
Santo  Domingo,  is  closely  allied  to  the  recent  West  Coast  N. 
glauca  Humboldt.  The  Miocene  Ab  nereidis  is  less  broad,  wuth 
a narrower  umbilicus  and  a larger  umbilical  callus. 

Gahui  Stage:  Coll,  d,  Red  Cliff  Creek ^ C.  R. 
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SUB-ORDER  SCUTIBRANCHIATA 
A . S UPER-FAMIL  V RHIPIDOGL  OSSA 
Genus  NERlTINA  Lamarck 
Section  SMARAGDIA  Issel 

Nsritina  viridemaris  I'.laury  Plates  15,  figure  22 

Neritina  viridis  Gabb,  1S73,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  242, 
Not  N.  viridis  Linnaeus. 

Neritiyia  {Sjnaragdia)  viridemaris  Maury,  1917,61111.  Amer.  Pal.,  vol. 
5,  p.  316,  pi.  24,  fig.  II. 

The  Costa  Rican  specimens  are  a little  smaller  than  typical 
viridemaris  from  the  Miocene  of  Santo  Domingo;  but  are  identi- 
cal in  other  respects.  The\"  still  retain  their  original  coloration  of 
a pale  sea-green  marked  with  straight  and  zigzag  black  lines.  It 
is  the  Miocene  precursor  of  the  common,  recent  West  Indian  and 
Caribbean  N.  viridis  Linne. 

Gatun  Stage:  Coll.  5,  Red  Cliff  Creek. 

Middle  Creek. 

Genus  CREPiDULA  Lamarck 


Crepiduia  plana  Say 

Crepidula  plana  Say,  1822,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  2,  p. 
226. 

Crepidula  plana  Dali,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt. 

2,  p.  358. 

Crepidula  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila., 

vol.  63,  p.  360. 

This  common  and  well-known  species  has  been  recorded  by 
Brown  and  Pilsbry  from  the  Canal  Zone.  We  have  a single  spec- 
imen from  Water  Cay,  found  in  the  interior  of  the  specimen  of 
Solenosteira  Vaughani  var.  medioamericav a . This  species  first 
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appears  in  the  Lower  Miocene  and  has  continued  into  the  re- 
cent fauna. 

(ralun  Stage:  Cratun  (^Bro7V7i  and  Pilsbry^ . 


Genus  XEMOPHORA  Fischer  de  Waldheim 
Xenophora  conchyJiophora  Bom 

Trochus  conchyliophorKs  Born,  1778,  Mus.  Caes.  Ind.,  p.  333. 

'frochus  agglutmans  Lamarck,  Anim,  sans  Vert,,  vol.  7,  p.  14. 

Phorus  agglutinans  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15, 
p.  241. 

Xcnophora  conchyliophora  Dali,  1892,  Trans.  Wagner  Free  Inst.  Sci., 
vol.  3,  pt.  2,  pp.  360-362. 

Xevophora  conchyliophora,  Maury,  1917,  Bull.  Amer.  Pal.  vol.  5,  p. 

297. 

One  immature  shell  was  collected  from  the  upper  Gatun 
beds  of  Old  Man  Sam  Creek.  It  is  one  of  the  few  species  which 
has  continued  praticalLv  unchanged  from  Upper  Cretaceous  times 
to  the  recent.  It  is  rare  as  a recent  shell  along  the  northern 
Panama  and  Costa  Rican  coast.  Gatun  Stage. 

Genus  PHASfANELLA  Lamarck 
Phasianelta  mollis,  n.  sp. 

vShell  small,  solid,  ovate  with  a short,  blunt  spire  and  a 
small  narrow  umbilicus;  whorls  about  4,  somewhat  convex;  su- 
ture distinct;  surface  smooth  and  usually  showing  no  features; 
in  some  cases,  color  markings  are  preserved  as  brown,  wavy 
blotches  of  hammules  and  with  very  faint  suggestions  of  fine  re- 
volving lines  which  are  so  common  on  recent  small  Phasianella. 

Height  3.25,  diameter  2.75,  aperture  1.50  mm. 

The  Phasianella  punctata  Gabb  from  the  Miocene  of  Santo 
Domingo,  has  a longer  s])ire  and  different  color  markings.  It  is 
much  more  like  the  recent  P.  affinis  than  the  Costa  Rican  mollis. 
P . mollis  is  related  to  P.  umbilicata  d’Orbigny  but  differs  in  its 
sculpture. 
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The  smaller  forms  of  Phadanella,  of  which  there  are  2 or  3 
species  along  the  northern  Costa  Rican  coast,  are  often  extreme- 
ly abundant  on  the  rocks  and  reefs  exposed  to  the  heavy,  pound- 
ing surf.  There  they  are  associated  with  a host  of  other  gas- 
tropods, principal  among  which  are  several  species  of  Nerita, 
Fissurella,  P2irpii7'a  and  Chitons.  The  fossil  shells  therefore  like 
the  preceding  Ne^'itina  virideniaris  and  several  others  which  we 
have  already  called  attention  to,  have  drifted  from  some  near-by 
rocky  coast. 

Gatun  Stage:  Coll.  5,  Red  Cliff  Creek. 

Middle  Creek. 

Genus  TURBO  Linnaeus 


Turbo  saltus,  n.  sp,  Plate  15,  figure  12 

Shell  perforate,  ovate-conic;  spire  high  of  about  6 convex 
v/horls,  separated  by  deep,  canaliculate  sutures;  the  last  whorl  is 
large  and  perfectly  convex  in  form;  sculpture  consists  of  irregu- 
lar, spiral  cords  or  lirae;  the  earliest  spire- whorls  are  strongly 
carinated  by  a single,  strong  spiral,  above  and  below  which  the 
whorl  is  smooth;  a second  spiral  appears  above  and  the  succeed- 
ing w^horls  of  the  spire  have  2 principal  spiral  cords  or  lirae,  and 
9 smaller  ones;  the  last  whorl  has  three  spirals  that  are  a little 
stronger  and  many  smaller  ones  of  different  sizes;  the  spirals  are 
smooth;  aperture  perfectly  circular,  a small,  spreading  callus  on 
the  body-whorl  just  above  the  perforate  base. 

Height  17,  diameter  15.5,  aperture  7.5  mm. 

Among  the  recent  species  of  Turbo  the  saltus  is  related  to 
the  large  T.  Spe?iglerianus  Gmelin,onone  hand  and  to  the  small- 
er T.  filosus  Kiener  on  the  other.  The  shell  is  perforate, in  which 
character  it  approaches  T.  filosus,  but  the  sutures  are  canalicu- 
late or  channeled  as  in  the  non-perforate  T.  Spengleriayius.  The 
sculpture  consists  of  irregular,  smooth  spiral  cords  or  lirse  of 
which  2 or  3 about  the  middle  of  the  shell  are  a little  larger 
than  the  others. 
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Gatu?i  Stage:  Coll.  5,  Red  Cliff  Creek. 

Genus  ASTRALIUM  Link 

Astralium  Ibrevispinum  Lamarck,  var.  basaiis,  n.  var.  Plate  15,  figs.  4,  5 

The  Astralium  brevispinum  Lamarck  is  a recent  species 
found  living  along  the  north  coast  of  Panama  and  Costa  Rica. 
It  is  most  easily  distinguished  from  the  West  Indian  A.  longispi- 
num  Lamarck  by  having  its  columellar  area  brilliantly  stained 
with  scarlet. 

From  upper  Old  Man  Sam  Creek  in  eastern  Costa  Rica,  v/e 
collected  a single  specimen  of  an  Astralium,  very  similiar  in  most 
of  its  characters  to  brevispinum.  It  differs  most  importantly  in 
having  a more  strongly  sculptured  base.  This  sculpture  consists 
of  a wide,  ffat  band,  inside  of  which  are  3,  heavy,  nearly 
equal  spiral  cords.  The  whole  surface  is  crossed  by  squamose 
lines  of  growth. 

Height  20,  diameter  29.50  mm. 

Gahui  Stage:  Coll.  6,  Old  Ma?i  Sam  Creek. 

Astralium  caelatum  Gmelin,  variety 

Trochus  ccelatum  Gmelin  1792,  Syst.  Nat.,  p.  3581. 

Astralium  ccelatum  Pilsbry,  1888,  Manual  of  Conch.,  first  ser.,  vol.  lo, 
p.  224,  pi.  57,  figs.  45,  46. 

A large  Turboid  shell  related  to  the  recent  A.  ccslahtm  Gme- 
lin was  collected  from  the  coral  limestones  near  Port  Limon.  It 
is  so  firmly  imbedded  in  its  rocky  matrix  that  only  a small  por- 
tion of  its  surface  is  exposed  to  view.  Its  surface  sculpture  is  like 
that  of  ccelatum,  but  the  radial  costae  on  the  upper  part  of  its 
whorl  are  closely  spaced  and  not  far  apart  as  in  the  recent  shell. 
Its  height  measures  55  mm,  diameter  54. 

Gatun  Stage:  Port  Lunon. 
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Germs  CHLOROSTOMA  Swainson 
Snbgenus  NEOMPHALIUS  Fischer 
Chicrcstoma  costaricensis,  n.  sp.  Plate  15,  figure  16 

vShell  conoidal,  solid,  with  a narrow,  bnt  deep  umbilicus;  su- 
ture distinct;  the  last  whorl  is  strongly  carinate  or  angled  below; 
above  this  angle,  the  whorl  is  ev^enly  convex,  below,  the  base  is 
nearly  flat;  the  sculpture  consists  of  beaded  spiral  cords,  there 
being  on  the  last  whorl  above  the  angled  periphery  7 or  8 cords; 
the  interspaces  are  nearly  as  wide  as  the  cords,  and  are  finely 
etched  by  oblique  lines  of  growth  and  finer  spirals;  on  the  base, 
the  spirals  are  irregular,  the  strongest  about  the  middle;  there 
are  2 or  3 cords  about  the  upper  part  of  the  umbilicus,  but  the 
interior  wall  is  smooth. 

Height  10.5,  diameter  16.5  mm. 

The  transitional  beds  between  the  Uscari  and  the  Gatun  of 
Red  Cliff  Creek,  contain  in  addition  to  the  usual  fauna,  several 
species,  as  certain  Cerithoids,  Sisirum  nodulosuni,  Modulus  mo- 
dulus, Nitidella  and  the  present  species,  whose  normal  habitat 
is  on  the  rocks  and  reefs  of  the  extreme,  upper  limit  of  the  lit- 
toral zone.  They  are  always  much  broken  and  worn  as  if  the)" 
had  been  rolled  and  washed  about  by  the  surf  on  a rocky  or  sandy 
beach  and  then  drifted  out  to  the  deeper  and  quiter  waters  off 
shore  where  depostion  was  going  on. 

Although  all  of  our  specimens  of  C.  costaricensis  are  very 
fragmentary  and  much  worn,  we  have  deemed  it  best  to  place 
the  species  on  record,  as  this  subgenus  has  been  recorded  only 
very  doubtefully  from  beds  older  than  the  Pleistocene. 

Uscari  Stage:  Zone  6,  Red  Cliff  Creek. 

Gatun  Stage:  Zone  5,  Red  Cliff  Creek. 
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Genus  CALL30ST0IVJA  Swainson 


Caliiosioma  Simonensis,  n.  sp. 


Plate  15,  figures  8,  n 


Shell  of  medium  size,  conic;  whorls  about  8,  flat  or  but 
slightly  convex,  so  that  the  profile  of  the  shell  is  a broad  cone; 
sutures  indistinct;  the  whorls  are  closely  sculptured  wdth  fine, 
beaded  spirals  of  primary  and  secondary  orders;  each  spire- whorl 
has  7 or  8 primary  spirals  alternating  with  i,  2 or  3 secondary; 
periphery  sub-angular;  base  but  slightly  convex  and  closely  spir- 
alled with  flat  or  sub-obsoletely  beaded  spirals  (about  20), umbil- 
icus narrow  but  deep,  smooth  within. 

Height  19,  diameter  18.5  mm. 

Fairly  abundant  in  the  coral  limestones  along  the  shore  west 
of  Port  Limon.  Related  to  the  recent  C.  jujubinum  Gmelin,  it 
differs  by  its  more  globose  form  and  small,  pointed  attenuated 
apex. 

Gabb  has  also  described  a small  Callio stoma  from  the  Limon 
Peninsular,  as  C.  Guppya7ia.  This  shell  of  8 or  9 whorls  meas- 
ures but  5 mm  in  height.  It  is  a higher  and  more  conic  form 
Vvdth  the  whorls  sculptured  with  beaded  spirals. 

Gatim  Stage:  Port  Limon. 

Cailiostoma  mancinelia,  n.  sp.  Plate  15,  figures  9,  10 

Shell  of  medium  size;  whorls  about  8,  with  very  indistinct 
sutures  and  a coarse  sculpture  of  beaded  spirals;  the  spire  whorls 
are  flat  sloping  evenly  from  the  small  projecting  nucleus  to  the 
broadly  rounded  periphery  of  the  last  whorl;  sculpture  of  the 
spire-whorls  consists  of  about  6,  strongly  beaded  spirals  the 
largest  of  which  bounds  the  upper  sutures;  between  these  spirals 
are  scattered  a few  smaller  ones,  the  lower  half  of  the  peri- 
phery and  the  base  have  about  12  additional  spirals;  these 
spirals  are  larger,  more  widel)^  spaced  and  are  smooth  except 
the  4 or  5 around  the  umbilicus;  the  interspaces  of  the  basal 
spirals  are  finely  incised  by  minute  longitudinal  lines,  corres- 
ponding to  the  growth  lines;  umbilicus  narrow,  but  deep. 


337 


Costa  Rica  Miocene — Olsson 


165 


smooth  within;  aperture  rounded,  with  the  outer  lip  strongly 
oblique. 

Height  15,  diameter  21  mm. 

Several  specimens  of  this  well-marked  species  were  obtained 
from  the  Gatun  beds  of  eastern  Costa  Rica,  in  the  vicinity  of 
Manzanilla  Point.  In  the  Santo  Dominican  Miocene  it  is  relat- 
ed to  the  C.  Grabaui  Maury,  but  the  Costa  Rican  shell  is  much 
lower  and  more  depressed. 

The  C.  Grabaui  and  the  mancmella  belong  to  the  group 
which  contains  the  large,  elegant  C.  Saya?ia,  described  by  Dali 
from  deep  water  off  the  Hatteras  coast. 

Gatun  Stage:  Coll.  East  Grape  Pohit  Creek. 

Headzeaters  of  Middle  Creek. 

Coll.  5,  Red  Cliff  Creek. 

I ytiile  south  of  shore,  along  Old  Man  Sam 
Creek,  ( V eat  eh) 


Cahiostoma  castilla,  n.  sp.  Plate  15,  figure  6,  7 

Shell  rather  large,  in  form  and  sculpture  resembling  the  C. 
philanthropus  of  the  Chesapeake  Miocene  of  eastern  United  States, 
but  umbilicated;  whorls  5 plus  (apex  broken),  flat  and  forming 
a broadly  conic  spire;  peripher}'  of  the  last  whorl,  subangular, 
due  to  a broad,  cord-like  ridge,  which  appears  as  if  formed 
form  an  overlapping  of  the  base;  sculpture  of  the  spire- whorls  of 
fine,  alternating  and  beaded  spirals,  there  being  about  13  on  each 
whorl;  the  base  is  nearly  smooth  the  spirals  being  nearly  obso- 
lete or  as  broad  low  bands;  the  spirals  about  the  umbilicus  are 
slightly  stronger  and  obscurely  beaded;  umbilicus  deep  and 
narrow. 

Height  20,  diameter  25  mm. 

A large  species  with  an  angulated  peripher^q  fine,  beaded 
spirals  above  and  a nearly  smooth  base.  But  a single  specimen 
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was  collected  from  the  coral  limestones  near  Port  Limon,  asso- 
ciated with  the  common  limonensis. 

Gatun  Stage;  Port  Lhnon. 

CLASS  SCAPHOPODA 
Genus  DENTAL  I U[^  Linnaeus 
Siibgenus  DENTAL  I UM,  s.  s. 

Dentalium  faocasensts,  n.  sp.  Plate  15,  figures  2,  3 

Shell  rather  larger,  solid,  gently  curved  and  increasing  grad- 
ually in  size;  the  tip  is  more  curved  than  the  rest  of  the  shell  and 
strongly  hexagonal  in  cross-section;  the  sculpture  consists  at  first 
of  6 strong,  primarj^  ribs  and  wide,  flat  or  slightly  concave  in- 
terspaces; the  ribs  are  further  increased  by  the  introduction  of  6 
intermediate  ribs  and  still  later  b}’  12  more;  these  ribs  are  sub- 
equal in  size  on  the  later  portions  of  the  shell;  the  interspaces  are 
finel}^  transversely  lined  and  faintly  longitudinally  striated. 

Length  52,  diameter  6.25  mm. 

44,  4.75  mm. 

The  Dentalium  bocasensis  is  fairly  abundant  in  the  shale 
beds  of  Bocas  Island.  It  is  recognized  by  its  strongly  hexagonal 
tip  and  finely  transversely  lined  interspaces, and  strong  longitudi- 
nal sculpture. 

Gatun  Stage:  Bocas  del  Toro. 

Subgenus  F6SS 1 DENTALIUM  Fischer 
Dentalium  uscarianum,  n.  sp.  Plate  15,  figure  i 

Shell  large,  solid  and  heavy;  gently  curved,  and  the  taper  of 
the  shell  is  slow  and  gradual;  the  tips  are  all  broken  on  our 
specimens,  but  the  later  sections  of  the  shell  are  circular  or  slight- 
ly compressed  dorsal- ventrally;  the  surface  is  sculptured  wnth 
about  24,  lowq  subregular  and  rounded  longitudinal  ribs  wdth 
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smaller  intermediate  ones  in  the  interspaces;  the  ribs  become 
gradually  obsolete  with  age  and  the  later  portions  of  full-grown 
shells  are  nearly  smooth;  fine  transverse  lines  of  growth  cross  the 
surface  and  are  best  seen  on  the  earlier  portions  of  the  shell; 
operture  oblique. 

Length  60,  diameter  12  mm. 

This  large  Dentalluvi  is  abundant  and  very  characteristic  of 
certain  conglonieritic  zones  in  the  Upper  Uscari  shales.  There  it 
occurs  associated  with  a small  but  very  distinctive  fauna,  includ- 
ing the  Ptychosalphix  ? dcntalis,  Sconsia  cocleana  and  Scaphella 
costaricayia  and  other  species.  When  complete,  the  Denialium 
uscarianum  frequentl}^  reached  a length  of  no  mm  or  more. 

All  our  specimens  are  unfortunately  lacking  in  the  apical 
tip.  In  general  sculpture,  it  recalls  the  Dentalium  floridense 
Henderson  dredged  from  35  to  no  fathoms  of  water  off  Florida 
and  in  the  AVest  Indies,  but  the  taper  of  the  shell  is  more  gradual 
and  the  sculpture  more  irregular,  becoming  obsolete  with  age. 
Bose'^  has  described  a large  species  as  Dentalium  rimosmn  from 
the  Miocene  of  the  Tehuantepec  Peninsula.  In  that  species,  the 
ribs  number  about3i,  are  very  regular  with  deep  interspaces,  and 
ribs  are  finel}^  etched  b}’  transverse  lines  of  growth. 

Uscari  Stage:  Coco  Plum,  Panama. 

Rio  Codes. 

Margarita — Old  Harber  trail. 

Co77iadrc  Creek. 

Pu77ib7'i  Creek,  etc. 


*Boll.  Inst.  Geol.  do  Mexico,  No.  22,  p.  55,  pi.  3,  figure  i,  1906. 
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ORDER  PRIONODESMACEA 


Genus  MUCULA  Lamarck 

NiUCUla  orbicella,  n.  sp,  Plate  28,  figures  19,  20 

Shell  of  medium  size,  broadly  elliptical  or  subovate  in  out- 
lines; obliquely  truncated  at  its  anterior  end;  gently  convex;  the 
surface  is  covered  with  close,  subregular,  concentric  wrinkles  and 
fine  radial  threads  so  that  the  sculpture  is  decussated;  on  the 
posterior  dorsal  slope,  they  are  larger  and  pustular-like  and  their 
course  is  obliquely  downward  across  the  growth-lines;  they  are 
weak  on  the  poorly  defined  lunule;  the  radical  threads  are  main- 
ly between  the  concentric  wrinkles  but  ventrally  they  cut  into 
the  wrinkles  as  well;  interior  of  the  shell,  silvery  white  or  faint- 
ly tinged  with  purple;  the  ventral  margin  is  finely  crenulated; 
chondrophore  very  small,  oblique;  anterior  set  containtng  about  8 
teeth,  the  posterior  with  about  17. 

Length  9.50,  height  7.50,  semi -diameter  2.25  mm. 

II. 00  8.50  2.50  mm. 

From  the  recent  N.  crenulata  A.  Adams,  this  shell  differs 
by  its  larger  size  and  more  elliptical  and  depressed  shell.  Gabb 
has  described  from  the  Pliocene  of  the  Limon  Peninsula  Nu- 
cula  limonensis  and  nioevensis,  but  both  of  these  species  are  per- 
fectly smooth  and  sculptureless.  The  Nucula  orbicella  is  a com- 
mon species  in  certain  marly  beds  intercalated  in  the  coralline 
limestones  of  Port  Limon. 

Gatun  Stage:  Port  Lhnon. 

Nucula  cahuitensis,  n.  sp.  Plate  18,  figures  21-24 

Shell  small,  solid,  obliquely  subtrigonal  in  form;  ventral 
margin  widely  rounded,  a nearly  .straight  posterior  dorsal  margin 
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and  a wideh"  truncated  anterior  end;  valves  gently  convex;  pro- 
toconch on  the  tip  of  the  umbo  small,  smooth  and  white;  surface 
polished;  the  sculpture  of  the  disk  of  the  shell  is  developed  to  a 
variable  extent,  but  the  umbos  are  alwa\^s  smooth;  typically  the 
lower  half  of  the  shell  is  covered  with  close,  regular,  concentric 
wrinkles  which  are  slightly  decussated  by  fine,  even,  and  slight- 
ly raised  radial  threads;  in  other  cases,  the  wrinkles  may  be  pres- 
ent only  on  the  extreme  anterior  or  posterior  ventral  extremities 
and  the  radial  lines  showing  only  as  a part  of  the  shell  substance 
and  not  as  raised  threads;  the  escutcheon  is  elliptical  and  thickly 
covered  with  raised  wrinkles  which  lie  at  right  angles  to  the  dor- 
sal margin  of  the  shell;  they  are  similiar  on  the  lunule;  interior 
of  the  shell  tinted  with  brown;  ventral  margin  crenulated;  chon- 
drophore  small,  oblique  with  the  anterior  set  of  teeth  numbering 
about  7,  the  posterior  about  14. 

Length  3.50,  height  3.00,  diameter  1.60  mm. 

This  is  a small  species  of  snbtrigonal  outlines,  suggestive  of 
the  Pacific  A^.  exigiia  Sowerb}^  in  general  form  and  size.  On  the 
few  specimens  of  N.  exigna,  which  I have  from  the  Bay  of  Pan- 
ama the  sculpture  is  finely  decussated  over  the  whole  shell  w'ith 
fine  radial  and  concentric  threads.  The  most  striking  features  of 
cahuitensis  are  its  strongly  sculpture  lunule  and  escutcheon. 

Gaiun  Stage:  Zo7ie  G,  Saiay  Creek. 

Nucula  tenuisculpta  Gabb  Plate  18,  figure  25 

Nulua  tenuisculpta  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15.  p. 

255- 

Nucula  tenuisculpta  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  325,  pi. 

26,  figure  8. 

A species  of  the  size  and  form  of  cahuiteiisis  but  the  valves 
are  entirely  smooth  and  polished.  The  lines  of  growdh  are  fine 
and  irregular.  The  radial  lines  are  faint  and  sub- microscopic. 
Inner  margin  crenulated. 

Height  3.25,  length  4.00,  semidiameter  .75  mm. 

Gatun  Stage:  Coll  /,  Red  Cliff  Creek. 
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Genus  LEDA  Schumacher 

Leda  Balboae  Prown  and  Pilsbry  Plate  18,  figure  15 

Leda  Balbocc  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Pliila, , 
vol.  63,  p.  362,  pi.  2’],  fig.  8. 

This  species  is  fairly  common  in  Costa  Rica,  but  generall)^ 
smaller  than  in  the  Canal  Zone,  where  it  frequently  reaches  a 
length  of  22  mm  or  more.  Its  valves  are  moderately  convex  and 
regularly  sculptured  with  even,  close,  concentric  riblets  which  on 
the  center  of  the  shell  disk  may  be  slightly  appressed.  The 
e.scutcheon  is  well-defined  and  similiarly  sculptured  with  the  rib- 
lets  running  parallel  to  the  hinge  margin. 

Gatun  Stage:  Gatu?i,  C.  Z. 

Coll.  /,  East  Grape  Point  Creek. 

Zome  G,  Saury  Creek. 

Quit  an  a Creek. 

Hill  No.  j,  B ana 71  a River. 

Leda  Davilae,  n.  sp.  Plate  18,  figure  20 

Shell  small,  solid,  strongly  convex;  the  beaks  nearl}’  cen- 
tral; the  rostrum  is  short,  pointed  and  sharply  defined  from  the 
rest  of  the  shell  disk  by  a high,  cord-like  ridge;  the  anterior  end 
is  bluntly  rounded  and  carries  2,  low  flexures  from  the  beaks  to 
the  anterior  ventral  extremity;  lunule  small  and  narow,  lacking 
the  concentric  ribs  and  sculptured  with  small,  pustular-like 
ridges  passing  at  right  angles  to  the  hinge-line;  the  sculpture  con- 
sists of  about  30  concentric  riblets  which  are  somewhat  larger 
and  with  deeper  interspaces  on  the  umbos;  the  interspaces  show 
on  the  umbos  and  along  the  anterior  slope,  fine,  radial  lines  or 
punctations;  interior  of  the  shell  cavity  deep,  with  a heavy 
hinge;  the  anterior  and  posterior  sets  of  teeth  number  about  13 
or  14,  are  high  and  V-shaped. 

Length  5.75,  height  4.00,  semi-diameter  1.75  mm. 
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A small,  plump  species,  coarsely  sculptured  with  even,  con- 
centric riblets,  separated  by  deep  interspaces.  These  interspaces 
ma}"  carry  hue,  radial  lines  or  punctations  at  the  base  of  the  con- 
centric ribs  and  are  best  seen  on  the  umbones  and  the  anterior 
slope.  The  L.  indi^hia  Dali  {L.  bisulcata  Guppy)  from  the 
Miocene  of  Jamaica  is  similiar  but  proportionately  longer. 

Gatun  Stage:  Coll.  4.,  Red  Cliff  Creek. 

Bocas  Island. 

Subgenus  ADRANA,  H.  and  A.  Adams 
Leda  quitaaCBisis,  n.  sp,  Plate  18,  figure  19 

Shell  thin,  elongate  but  slightly  convex;  beaks  very  low  and 
scarce!}^  distinguishable  from  above  and  situated  at  the  anterior 
1-3;  ventral  margin  an  even  curve  from  the  pointed  extremities; 
dorsal  margin  straight;  surface  polished  but  covered  with  very 
fine,  concentric  lines  w’hich  are  cro.s.sed  on  the  lower  half  of  the 
anterior  2-3,  by  even,  oblique  lines  ( 6*<:LW^/^-like) ; these  oblique 
lines  are  spaced  about  .25  mm  apart;  interior  concealed. 

Height  7.25,  lenght  26.00,  semidiameter  .75  mm. 

A much  smaller  species  than  the  next  (ensinoides) , slighth’ 
more  convex  and  with  beaks  situated  more  anteriorly.  The  sur- 
face is  finely  sculptured  about  the  middle  and  the  anterior  por- 
tion b}^  slightly  oblique  lines,  as  seen  on  certain  Tellinoids  such 
as  Scissula.  The  Manzanilla  beds  of  Trinidad  contain  Leda 
( Adrana)  Guppyi  Dali  {Cereomva  ledeeformis  Gupp}’).  It  is  less 
elongate,  more  contracted  posteriorly  and  has  a different  surface 
sculpture.  Dali  has  also  recorded  Leda  Guppyi  from  the  Bow- 
den beds  of  Jamaica. 

Gatun  Stage:  Quitana  Creek. 

Zone  F,  Saury  Creek. 

Coll.  7,  East  Grape  Point  Creek. 

Lena  easmcBides,  n.  sp  Plate  18,  figure  12 

Shell  rather  large,  elongate,  depressed  and  subequilateral; 
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beaks  very  small  and  scarcel}^  distinguivShable  from  above,  and 
situated  nearly  about  the  middle  of  the  dorsal  margin;  extremi- 
ties bluntly  rounded,  with  a broad,  even  curve  to  its  base  or  ven- 
tral margin;  the  dorsal  side  is  nearly  straight  but  descending 
slighth"  tow^ards  its  extremities;  surface  nearly  smooth,  the 
growth  lines  indistinct,  but  with  fine,  even  very  slightly  oblique 
lines  on  the  anterior  two-thirds  of  the  shell;  interior  con- 
cealed. 

Length  54.00,  height  15.00,  diameter  4.50  mm. 

Differs  from  the  preceding  species  by  its  larger  size,  nearly 
central  beaks  and  by  its  finer,  more  concentric  sculpture.  There 
are  several  species  of  this  group  recent  in  the  West  Indies  and 
along  the  Pacific  coast  of  Central  America,  but  none  appear  at 
all  closely  related  to  the  Gatun  species. 

Gatun  Stage:  Hill  No.  j,  Bana?ia  River. 

Leda  Dalliana,  n.  sp.  Plate  28,  figure  17 

Adrana  sp  ? Dali,  189S,  Trans.  Wagner  PTee  Inst.  Sci.,  vol.  3,  pt.  i 
4,  P.  592. 

Shell  small,  thin,  elongate,  depressed;  the  small,  scarcely 
differentiated  beak  is  sntuated  about  the  anterior  one-fourth  of 
the  shell;  the  anterior  side  is  somewhat  contracted  and  shortly 
rounded  while  the  posterior  side  is  produced  and  3 times  the 
length  of  the  anterior  and  bluntly  pointed  at  its  extremity;  the 
rostrum  is  long  and  narrow,  formed  b}^  2 radial,  scabrous  threads, 
separated  by  a wide  interspace;  concentric  sculpture  of  thin, 
elevated  threads  or  lamellae,  regularly  distributed  on  the  lower 
half  of  the  shell,  but  widely  spaced  on  the  umbonal  area;  the 
escutcheon  is  long  and  narrow,  sculptured  with  threads  parallel 
to  the  hinge-margin;  interior  of  shell  cavity  shallow,  the  long 
hinge  with  an  anterior  set  of  20  .small  teeth,  the  posterior  with 
26  or  27. 

Length  10.50,  height  3.50,  diameter  of  left  valve  .75  mm. 
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A much  smaller  species  than  the  preceding  and  differing  in 
its  more  anterior  beaks,  depressed  shell  and  heavier  concentric 
sculpture  as  well  as  in  other  characters.  It  is  probably  the  shell' 
which  Dali  refers  to  as  having  fragments  of  from  the  Pliocene^ 
of  Linion.  But  a single  perfect  specimen  was  collected  i 

Gatun  Stage;  Port  Limon 

Genus  YOLDiA  Moller 

Yoldia  bocasensis,  Plate  2S,  figures  21,  22 

Shell  small,  thin,  ovate- elliptical  in  form;  beaks  situated 
slightly  in  front  of  the  middle;  valves  moderately  convex;  both; 
the  anterior  and  posterior  extremities  are  broadly  rounded  andi 
connected  b}^  the  gentle  curve  of  the  ba.sal  or  ventral  margin;  the  ^ 
umbos  are  very  small  but  distinct  and  lie  just  above  the  greatest  , 
coiivexit\^  of  the  valves;  surface  smooth,  polished  with  no  other  i 
sculpture  than  the  incremental  growth-lines;  chondrophore  dis-  j 
tinct,  scarsely  oblique  and  bordered  on  each  side  by  an  equal  num-  ^ 
ber  of  V-shaped  hinge-teeth;  the  anterior  set  contains  about  14' 
teeth,  which  are  very  small  next  to  the  chondrophore  becoming^ 
progressively  larger  distally,  the  posterior  set  with  13  or  14;  the 
pallial  sinus  is  indistinct,  but  rather  large,  broad  and  extends  ■ 
nearly  to  the  middle  of  the  valve. 

Length  13.00,  height  7.00,  semidiameter  2.25  mm. 

9.50  5.50  1.50  mm.  I 

A fairly  common  species  in  the  cla)^  beds  of  Bocas  Island 
where  it  is  associated  with  a fauna  of  rather  deep  water  charac- 
ter. It  has  much  the  form  of  certain  deep-water  Yoldiella  but  ^ 
the  interior  of  the  valves  show  an  indistinct  but  deep  and  wide 
pallial  sinus. 

Gabb  has  described  from  the  Miocene  of  Santo  Domingo,  a ^ 
Yoldia  ovalis,  which  has  never  been  figured  and  its  description  is 
very  meager  and  insufficient, 

Gatun  Stage:  Bocas  del  Toro.  \ 
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Genus  LliVIOPSlS  Sassi 

Limopsis  monilis,  n.  sp.  Plate  26,  figures  23,  24 

vShell  small,  solid,  moderate!}"  convex  and  subcircular  in  form 
but  slightly  oblique;  the  hinge-line  is  straight,  the  anterior  dor- 
sal submargin  very  small,  the  posterior  large  undifferentiated 
from  the  rest  of  the  shell  ; the  umbos  are  high  and  prominent, 
lying  a little  in  front  of  the  middle;  exterior  sculptured  with 
strong  radial  ribs  which  are  largest  and  strongest  on  the  middle 
of  the  shell  disk,  finer  on  the  dorsal  submargins;  these  ribs  are 
crossed  by  high  widely  spaced  concentric  lamellae,  more  closely 
spaced  on  the  umbos;  the  lamellae  on  crossing  the  ribs  are  raised 
into  short,  spine-like  fringes  which  are  directed  ventrally;  inter- 
ior of  shell  deep;  the  hinge-line  with  a small  cartilage  pit  at  the 
anterior  1-3  of  the  shell;  it  is  bordered  on  the  anterior  side  by  a 
set  of  3 high,  projecting  teeth  and  4 on  the  posterior  side,  the 
ventral  and  a part  of  the  anterior  margin  is  crenulated,  most  fine- 
ly in  the  middle  and  quite  coarsely  at  the  posterior  portion. 

Length  1.75,  height  2.00,  semidiameter  .60  mm. 

This  is  a small,  subcircular  species  wdth  a crenulated  inner 
margin  and  a strong  surface  sculpture  of  ribs  crossed  by  distant 
concentric  fringes.  It  is  fairly  common  at  its  type  locality,  giv- 
en below. 

Gatlin  Stage:  Old  Man  Sam  Creek,  i mile  south  of  beach 

{A.  C.  Veatch,  collector). 

Genus  GLYCYMER  1 S,  Da  Costa 

Glycymeris  canalis  Brown  and  Pilsbry  Plate  18,  figures  2-7 

Glycvmeris  canalis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 

Phila.,  vol.  63,  p.  364,  pi.  28,  fig.  10. 

Glycymeris  trilobicostata  Pilsbry  and  Brown,  1917,  Proc.  Acad,  Nat. 

Sci.  Phila. 

Very  abundant  locally  in  the  Gatun  beds  of  Costa  Rica,  are 
small  and  medium  sized  Pectunculids  belonging  to  the  group  of 
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Cr.  acuticostata  Sowerby  of  the  Santo  Dominican  Miocene.  They 
vary  somewhat  in  size,  (20  to  32  mm  in  height),  are  usually  de- 
pressed and  with  an  outline  suggestive  of  the  recent  East  Coast 
and  Upper  Miocene  G.  pectinata  Gmelin.  Typical  acuticostata 
does  not  seem  to  occur  in  Costa  Rica  and  I have  adopted  Brown 
and  Pilsbry  name  of  canalis. 

The  G.  canalis  Brown  and  Pilsbry  from  the  Canal  Zone,  and 
the  trilobicostata  Pilsbry  and  Brown  from  Colombia,  are  both  bas- 
ed on  young  shells  15  mm  or  less  in  height.  Both  forms  can  be 
duplicated  amongst  the  Costa  Rican  shells  and  are  but  varieties 
of  the  same  species. 

In  its  usual  and  more  abundant  form,  the  shell  is  depressed, 
with  numerous  (about  26),  closely  spaced  rounded  or  angled  ribs. 
These  ribs  are  overrun  by  even,  close,  concentric  threads.  They 
represent  the  usual  canalis  or  its  variety  trilobicostata , and  aver- 
age in  height  about  25  mm.  More  rarely,  the  shells  are  larger 
and  as  illustrated  by  figure  4 and  5 the  ribs  may  become  divided 
into  2 or  3,  strong,  radial  cords.  The  following  measurements 
will  .show  the  usual  range  in  size. 

Height  22,  diameter  21,  thickness  5.5 


24 

23 

5-5 

32 

32 

8 

29 

29 

8 

Gatun  Stage:  Gatun,  C.  Z. 

Coniadre;  Banana  River;  Coll.  / East  Grape 
Point  Creek. 

Old  Man  Sam  Creek,  C.  R. 

Glycysneris  jamaicensis  Dali  Plate  19,  figures  3,  4 

Pectiinculus  pennaceus  Guppy,  i866,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  22,  p,  293.  Not  of  Lamarck. 

Axinea  pennacea  Gabb,  1873,  Trans.  Anier.  Phil.  Soc.,  vol.  15,  p.  255. 

Pectnnculiis  decussatus  Guppy,  1876,  Qart.  Journ.  Geol,  Soc.  London, 
vol.  32,  p.  532.  Not  of  Linne. 
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Glycymeris  jamaicensis  Dali,  1898,  Trans,  Wagner  Free  Inst.,  Sci., 
vol.  3,  pt.  4,  p.  608. 

Glycymeris  jamaicensis  IMaury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  345, 
pi.  26,  fig.  13. 

This  large  Pectunculid,  externally  resembles  in  its  angular 
posterior  side  the  Glycyineris  petinacea  with  which  it  was  confus- 
ed by  Guppy  and  by  Gabb.  It  differs  in  being  somewhat  less  con- 
vex, less  strongly  sculptured  and  most  importantly  in  its  central 
beaks,  located  about  the  middle  of  the  ligamental  area.  It  is,  on 
the  other  hand,  much  more  closely  allied  with  the  recent  West 
Indian  G.  undatus  Linne  (G.  lineatus  Reeves)  of  which  it  is 
doubteless  the  Miocene  ancestral  form,  the  main  difference  being 
in  details  of  its  finer  sculpture. 

The  Glycymeris  jamaicensis  odOMrs  in  the  Miocene  of  Jamaica 
and  Santo  Domingo  but  there  never  seems  to  reach  the  large  size 
that  the  species  sometimes  attains  in  Costa  Rican.  A large  shell 
in  our  collection  from  Old  Man  Sam  Creek  measures  as  fol- 
lows: 

Height  60,  lenght  60,  diameter  of  both  valves  37  mm. 

Gatuyi  Stage:  Water  Cay. 

Coll.  5,  Red  Cliff  Creek. 

Coll,  ja,  East  Grape  Point  Creek. 

Colls.  5,  <5,  Old  Afan  Sam  Creek. 

Sousi  Creek  of  Upper  Hoyie  Creek. 

Glycymeris  carbasina  Brown  and  PiFsbr}’  Plate  19,  figures  I,  2,  5 

Glycymeris  carbasina  Brown  and  Pilsbr}’,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  363,  pi.  28,  fig.  9. 

The  Glycymeris  carbasina  was  described  by  Brown  and  Pils- 
bry  from  a small  individual  from  Gatun,  measuring  only  16  mm 
in  height.  It  is  closely  related  to  the  G.  jamaiceyisis  Dali  and 
probably^  represents  but  a varietal  form.  Its  main  differences  is 
its  more  circular  and  less  convex  shell,  and  less  number  of  hinge- 
teeth  which  number  about  10  to  12  on  the  anterior  and  posterior 
sides  respectively. 
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All  our  specimens  were  collected  in  the  lower  Gatun  of  E. 
Grape  Ft.,  Cliff  Creek  in  Eastern  Costa  Rica,  the  largest  shell 
measuring  as  follows: 

Height  56,  length  55,  diameter  of  both  valves  32  mm. 
Gatun  Stage:  Coll.  East  Grape  Point. 

Glycymeris  castaneus  Lamarck  Plate  18,  figures  13,  14 

Fectunculus  castaneus  Lamarck,  1819,  Anim.  sans  Vert.,  vol.  6,  p 
53- 

Pectunculus  castaneus  Reeve,  1843,  Conch,  Icon.,  Pectunculus  pi.  6, 
fig-  32. 

Our  collection  from  the  Banana  River  contains  several  small 
Pectunculids  which  differ  from  the  ja^naicensis  and  its  allies  by 
their  less  circular  shell,  greater  convexity  and  coarser  radial 
sculpture.  These  shells  agree  however  very  closely  with  a recent 
species  which  is  abundant  on  the  beaches  of  northern  Costa 
Rica,  which  appears  to  be  the  Glycymeris  castaneus  of  Lamarck. 
Glycymeris  castajieus  is  distinct  from  undutus  Linne  (G.  lincatus 
Reeve)  with  which  it  is  sometimes  united,  differing  by  its  form 
which  is  more  produced  posteriorly  but  not  angulated  and  by  its 
more  pronounced  radial  costce.  Both  species  are  similiarly  col- 
ored with  chestnut  markings. 

Gatun  Stage:  Hill  No.  j,  Banana  River. 

Quitajia  creek. 

Glycymeris  decussatus  Linnaeus  Plate  19,  figures  6,  7 

Area  decussatus  Linnaeus,  1758,  Syst.  Nat.,  ed.  10,  p.  694. 
Pectunculus  pewiacea  Lamarck,  1819,  An.  s.  Vert.,  vol.  6,  p,  51. 
Pectunculus  pennacea  Reeve,  1843;  Conch.  Icon.,  Pectunculus,  pi. 
5,  fig-  24. 

Pectunculus  decussatus  Linne.  P.  pennaceus  Lamarck,  (Lam}^)  1911, 
Journ.  de  Conchy.,  vol.  59,  p.  119,  pi.  3,  fig.  7. 

Of  this  rare  shell,  more  commonl}-  known  as  the  G.  pen7ia- 
cea  Lamarck  we  have  several  excellent  specimens  collected  by 
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Dr.  A.  C.  Veatch  from  the  Upper  Gatun  of  Old  Man  Sam  Creek 
in  eastern  Costa  Rica  and  a few  specimens  from  the  coral-reef 
limestones  of  Port  Limon.  Although  a very  distinct  species  and 
not  to  be  confused  with  any  other  Pectunculid  recent  or  fossil, 
its  characters  have  been  generally  misunderstood  and  its  name 
has  often  been  applied  to  shells  of  the  G.  lineatus  group. 

The  shell  is  of  moderate  size,  strongly  convex  and  inequila- 
teral. The  beaks  are  slightly  posterior  of  the  middle,  with  the 
ligamental  area  entirely  anterior  to  the  beaks  as  seen  in  figure  7. 
The  surface  is  scuJptured  with  numerous,  moderately  coarse, 
radiating  threads  which  are  simple  on  the  umbonal  area  but  be- 
come divided  by  3 or  more  finer  threads  ventral! 

Gatun  Stage:  Old  Man  Sam  creek. 

Port  Limon. 

Glycymeris  Lloydsmithi  Pilsbry  and  Brown  Plate  25,  figures  8.  9,  10 

Glycy^neris  Lloydsmithi  Pilsbry  and  Brown,  1917,  Proc.  Acad.  Nat. 
Sci.  Phila.,  vol.  59,  p.  39,  pi.  6,  fig.  6. 

This  is  an  abundant  fossil  in  eastern  Costa  Rica,  where  it 
frequently  forms  zones  in  the  lower  and  middle  Gatun.  Itst}q)e 
of  sculpture  of  broad,  smooth,  rounded  ribs,  is  strikingly  like 
that  of  G.  subovata  Say  of  the  Miocene  of  eastern  United  States. 
It  differs  in  its  higher  and  narrower  umbos  and  by  its  nearl}^ 
smooth  cardinal  area. 

The  G. Lloydsmithi  was  described  by  Pilsbf}^  and  Brown, 
from  beds  equivalent  to  the  Gatun,  near  Cartagina,  Colombia. 

Gatun  Stage:  Zo7ie  j.  East  Grape  Point  Creek,  C.  R. 

Coll.  5,  Red  Cliff  Creek,  C.  R. 

Headwater  of  Middle  Creek,  C.  R. 

Genus  ARCA  Linnaeus 

Area  occidentalis  Philippi  Plate  22,  figure  i 

Area  occidentalis  Philippi,  1847,  Abbild.  u.  Beschr.,  3,  p.  14,  pi.  17b, 
fig.  4a-c. 
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Area  noce  Guppy,  Journ.  Geol  Soc.  London.,  vol.  22,  p.  293. 

Area  oeeidentalis  Sheldon,  1916,  Paleont.  Amer. , vol.  i,  p.  8,  pi.  i, 
figs.  8-1 1. 

Area  oeeidentalis  Maury,  1917,  Bull.  Amer.  Pal.  vol.  5,  p.327,  pi.  29, 
fig-  3- 

This  is  a common  recent  species  of  the  West  Indian  and 
Caribbean  fauna.  As  a Miocene  fossil  it  is  found  in  Jamaica 
and  Santo  Domingo  and  it  is  here  recorded  from  the  Miocene  of 
Costa  Rica. 

Gatun  Stage:  Port  Lmion. 

Area  umbonata  Lamarck  Plate  22,  figure  2 

Area  umbonata  Lamarck,  1819,  An.  s.  Vert.,  vol.  6,  p.  37. 

Area  imbrieata  Gabb,  1873,  Trans.  Amer.  Phila.  Soc.,  vol.  15,  p.  254, 
In  part. 

Area  umbonata  Sheldon,  1916,  Palseont.  Amer.,  vol.  i,  p.  8.  pi.  i, 
figs.  12-17. 

Area  umbonata  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  327,  pi.  30, 

fig.  II. 

Area  mubonata  Maury,  1920,  New  York  Academy  of  Science,  Sci.  Sur. 
of  P.  R. , vol.  3,  pt.  I,  p.  6. 

The  Area  umbojiata  and  the  preceding  occide7italis  area  com- 
mon as  recent  shells  along  the  entire  northern  coast  of  Panama 
and  Costa  Rica.  The  A.  u77ibonata  is  recognized  by  its  more 
convex  and  angular  shell  and  finer  sculpture  of  the  middle  of 
the  shell  disk.  As  a Gatun  fossil  we  have  but  a single  small 
shell  from  the  East  Grape  Point  Creek.  Dr.  Maury  records 
the  species  from  the  Miocene  of  Santo  Domingo  and  from 
Porto  Rico. 

Gatu7i  Stage:  Coll.  /,  East  Grape  Pomt  Creek. 

Subgenus  BARBATIA  (Gray)  Adams 
Area  Mauryae,  n.  sp.  Plate  22,  figure  4,  7 

Barbatia  cf.  Bonaezyi  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  329, 
pi.  30,  fig.  15.  Not  of  Gabb. 
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Shell  small,  thin,  convex,  subrhomboidal  in  form;  umbos 
wide  and  full;  with  the  beaks  at  the  anterior  1-3  of  the  shell;  a 
rounded  posterior  umbonal  slope;  the  anterior  extremity  is  brok- 
en in  the  type  specimen  but  from  the  earlier  growth  lines  is 
simply  rounded  in  form;  the  posterior  side  is  obliquely  truncate 
and  meets  the  dorsal  margin  in  a w^ell-marked  angle;  the  exteri- 
or is  sculptured  like  that  of  Area  barbata,  wuth  the  riblets  group- 
ed in  wdde,  regular  bands  which  are  defined  by  slightly  deeper 
interspaces;  the  radial  riblets  are  crossed  and  crudely  granulat- 
ed by  concentric  threads;  the  sculpture  on  the  posterior  submar- 
gins is  much  heavier  and  predominantly  radial  that  of  the  an- 
terior submargin  is  but  slightly  heavier  than  on  the  middle  of 
the  shell  disk;  interior  of  shell  cavity  deep,  with  a straight  hinge- 
margin,  the  teeth  arranged  as  in  barbata\  cardinal  area  rather 
high,  longitudinally  striated  posterior  of  the  beaks,  plain  in 
front. 

Length  24?  height  11.50,  semidiameter  5.50  mm. 

This  species  is  closely  related  to  the  recent  Area  barbata 
Linne.  It  differs  from  barbata  in  its  proportional  shorter  shell, 
greater  convexity,  less  anterior  beak  and  higher  cardinal  area. 
It  is  equivalent  to  the  Dominican  shell  figured  by  Dr.  Maury  as 
Barbatia  cf . Bo7iaezyi  Gabb.  Gabb  in  his  remarks  following  his 
his  description  of  Bojiaezyi^  compares  his  shell  with  barbata^  and 
states  that  in  Boiiaezyi^  the  beaks  are  more  anterior  and  the  pos- 
terior end  more  produced  and  sloping.  This  is  the  reverse  of 
the  conditions  as  seen  in  the  present  shell.  Dali  on  the  other 
hand,  considers  Gabb’ s shell  as  S5Uionymous  Area  njnbo7ita 
Lamarck. 

Gatun  Stage:  Port  Limon. 

Section  CALLOARCA  Gray 

Area  cf.  Candida  Gmelin  Plate  22.  figures  5,  6 

Area  Candida  Gmelin,  1792,  Syst.  Nat.,  p.  3311. 

Barbatia  {Calloarca)  Candida  Dali,  1898,  Trans.  Wagner  Free  Inst. , 
Sci.,  vol.  3,  pt.  4,  p.  626. 
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Area  cadida  Shelton,  1916,  Palaeont.  Amer. , No.  i,  p.  16,  pi.  3,  figs. 
II,  12. 

We  have  several  small  valves  of  a Calloarca  from  the  Mio- 
cene limestones  of  Port  Limon,  the  largest  of  which  has  a length 
of  18  mm.  They  belong  to  the  Area  Candida  group  and  ma^’ 
possibly  represent  the  young  of  that  species.  The}"  seem  to  dif- 
fer in  being  more  finely  sculptured,  especially  about  the  middle 
of  the  shell  disk.  This  sculpture  consists  of  fine,  beaded  or 
granulated  radial  threads,  which  become  coarser  on  the  anterior 
and  posterior  submargins. 

The  Area  Candida  is  recorded  by  Dali  from  the  Bowden  beds 
of  Jamaica,  the  equivalent  of  the  coral  limestones  of  Limon.  Dali 
also  mentions  from  the  same  locality,  the  occurrence  of  a smaller 
and  possible  distinct  species.  The  Area  Candida  is  a common  re- 
cent species  of  the  West  Indies  and  the  Caribbean,  and  is  abund- 
ant on  the  north  coast  of  Panama  and  Costa  Rica. 

Length  18,  height  ii?,  semidiameter  3.75  mm. 

Gatun  Stage:  Port  Limon. 

Subgenus  SCAPHARCA  Gray 

Area  dariensis  Brown  and  Pilsbry  Plate  22,  figures  10-13 

Area  oronlensis  Dali,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.,  3,  pt. 
4,  p.  658.  Not  of  Gabb. 

Area  dariensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila., 
vol.  63,  p.  362,  pi.  22,  fig.  10. 

Area  j^atunensis  TonXo.,  Dec.  1911,  Jahrb.  der  K-K  Geol.  Reiclisanstalt, 
vol.  61,  p.  493,  pi.  30,  fig.  4. 

The  common  Ark  of  the  Canal  Zone.  The  shell  is  elongate 
in  form  with  about  30  ribs.  The  ribs  of  the  left  valve  are  usually 
granulated  over  the  whole  shell,  while  those  of  the  right  valve 
are  narrow  and  smooth  on  the  middle  of  the  shell  disk.  The  ribs 
are  characteristically  divided  on  the  anterior  and  posterior  ends 
of  the  shell. 

Gabb  has  described  an  Area  oronlensis  from  the  black  shales 
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of  Oronli  Creek  in  the  Talamanca  Valley  (probably  the  Uscari 
shell).  It  is  like  A.  darienszs,  in  form,  but  with  more  central 
beaks  and  umbones  and  simple  ribs.  We  have  not  seen  this 
species. 

Gatzzzi  Stage:  Gatzin  and  Mt.  Hope,  C.  Z. 

Wvter  Cay. 


Area  actinophora  Dali  Plate  23,  figs.  7,  8;  Plate  25,  fig.  3 

Scaphatca  {Scapharca)  acitnophora  Dali,  1898,  Trans.  Wagner  Free 
Inst.  Sci.,  vol.  3,  pt.  4 p.  647,  pi.  33,  fig.  26. 

Scapharca  {Scapharca')  acthiophoz'a  Sheldon,  1916,  Paleont.  Amer. , 
vol.  I,  p.  50,  pi.  II,  fig.  13. 

A larger  species  than  the  dariensis,  with  broad,  wide  umbos. 
The  ribs  number  36  to  40,  are  narrow  and  separated  by  inter- 
spaces of  a little  more  than  their  own  width.  These  interspaces 
are  generally  finely  ornamented  by  regular,  even,  concentric 
threads.  The  ribs  are  simple  and  on  the  left  valve,  usually  strong- 
ly beaded  or  granulated  throughout,  becoming  wider  and  smooth- 
er on  the  posterior  portion,  or  with  the  granulations  only  on 
their  edges,  so  that  the  ribs  appear  as  if  mesially  depressed.  The 
ribs  of  the  right  valve  are  less  strongly  beaded  and  may  become 
quite  smooth,  especially  on  the  center  of  the  shell  disk. 

Its  ventral  margin  is  gently  curved  to  the  rounded  and  not 
pointed  posterior  extremity. 

It  is  a common  species  at  Mt.  Hope  in  the  Canal  Zone,  but 
it  also  occurs  but  less  abundant  in  Western  Panama  and  in 
Costa  Rica. 

Gatun  Stage:  Mt.  Hope,  C.  Z. 

Water  Cay,  Paziama. 

Zone  4,  Red  Cliff  Creek,  C.  R. 

Coll,  j,  Hone  Walk  Creek,  C.  R. 

Hill  I Banana  River,  C.  R. 
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Area  Henekeni  Maury 

^rca  consobrina  Sowerby,  1849,  Quart.  Journ.  Geol.  Soc.  London,  vol. 

P-  52,  pi.  10,  fig,  12,  Not  of  d’Orbigny.  1844. 

A?ra  consobrina  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London  vol 
32,  p.  531. 

Area  consobrina  Dali,  1888,  Trans.  Wagner  Free  Inst.  Sci  vol  ^ nt 
4,  p.  646.  ^ ' 

Area  consobrina  Sheldon,  1916,  Paleont.  Amer.,  No.  i,  p.  49. 

Area  Henekeni  xMaury,  1917, Bull.  Amer.  Pal., vol.  5,  p.  331, pi.  29,fig.  2, 

Area  {Scapharca)  sobrina  Pilsbry  and  Johnson,  1917,  Proc,  Acad.  Nat. 
Sci.  Phil,,  vol,  64,  p.  186. 

Our  shells  from  Water  Cay  are  similiar  in  form  and  general 
sculpture  to  the  A.  Henekeiii  Maury  ^A.  consobrina  Sowerby), 
from  the  Miocene  of  Santo  Domingo,  the  only  noticeable  differ- 
ence being  the  greater  number  of  ribs  on  the  Panama  shell.  The 
ribs  of  Henekeni  from  Water  Cay  average  about  39  in  number, 
and  35  to  36  on  the  Dominican  shells.  The  ribs  of  the  left 
valve  are  evenly  beaded  or  granulated  by  concentric  threads 
which  pass  across  the  interspaces  as  elevated  threads.  The 
ribs  of  the  posterior-dorsal  submargins  are  nearly  smooth. 
They  are  more  or  less  divided  at  the  anterior  extremity  and 
very  finely  beaded. 


Length  29,  height  18.25,  diameter  14.15  mm. 

31 » 18,  semidiameter  of  right 

Gatun  Stage:  Water  Cay . 


\ 

value  ' 
7.25  mm.  ; 


Area  costaricensis,  n.  sp.  Plate  25,  figures  i,  2 j 

Shell  moderately  large,  elongate,  convex,  with  the  beaks  sit-  | 
uated  at  the  anterior  i-3;ventral  margin  but  gently  curved  to  the  ^ 
attenuated  and  pointed  posterior  extremity;  right  valve  with  ^ 
about  30  ribs,  of  which  the  most  anterior  and  posterior  ones  are  ^ 
rather  wide,  the  others  narrow;  interspaces  on  the  center  or  the 
disk  3 times  or  more  the  width  of  the  ribs;  the  ribs  of  the  right 
valve  are  ob.scurely  granulated  on  the  anterior  extremity,  more 
or  less  smooth  on  the  center  but  on  the  posterior  extrem- 
ity, they  are  double  and  peculiarly  granulated  along  their  sides: 
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this  granulation  begins  on  the  sides  and  on  the  more  anterior 
ribs,  the  center  is  smooth;  this  granulation  is  in  the  form  of  in- 
verted V’s;  their  acute  apices  lying  along  the  center  of  the  ribs; 
the  ribs  of  the  left  valve  are  more  or  less  granulated  or  beaded 
throughout  and  with  the  ribs  on  the  posterior  extremity,  double 
and  similiar  to  those  of  the  right  valve;  hinge-line  straight, 
with  very  numerous  small,  uninterrupted  teeth;  a rather  wide 
cardinal  area  with  5 or  6 ligamental  grooves;  ventral  margin  in- 
ternally fluted  in  harmony  with  the  external  ribs. 

Length  52,  height  28,  diameter  34  mm. 

52,  32,  17  mm  (right  valve). 

The  form  of  this  shell  with  its  gently  curved  ventral  mar- 
gin and  attenuated  posterior  extremity  is  like  the  Area  actino- 
phora  Dali,  but  is  longer  and  with  fewer  and  heavier  ribs.  On 
the  other  hand,  this  species  may  be  compared  with  darie7isis 
Brown  and  Pilsbry,  from  which  it  differs  most  strikingly  by  its 
larger  size,  wider,  higher  and  more  central  umbos  and  more 
pointed  attenuated  posterior  extremity. 

Gahin  Stage:  Hill  la,  Ba.jiajia  River. 

Hill  2,  Baiiana  River. 

Zone  7,  Pumbri  Creek. 


Area  honensis,  n.  sp.  Plate  22,  figures  8,  9 

Shell  rectangular,  elongote,  moderately  convex;  beaks  situ- 
ated at  about  the  anterior  1-4;  right  valve  with  about  26,  nar- 
row, smooth  or  irregularly  granulated  ribs,  separated  by  inter- 
spaces of  twice  their  own  width;  the  left  valve  with  the  same 
number  of  ribs  and  similiar  to  those  of  the  right  valve;  the  ribs 
of  both  valves  are  simple  and  undivided  and  if  granulated,  most 
heavily  on  the  anterior  half  of  the  left  valve;  interspaces  smooth 
or  with  irregular,  raised  concentric  threads;  cardinal  area  long 
and  rather  wide  and  with  5 or  6 linear  grooves;  hinge-lines 
straight  with  very  numerous,  small,  uninterrupted  teeth;  ven- 
tral margin  fluted  in  harmony  with  the  external  ribs. 
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Length  39,  height  23.5,  semi-diameter  ii  mm  (lest  valve) 
36.5  23  12  (left  valve) 

34  23  II  (right  valve) 

In  general  form,  quite  similiar  to  the  Area  dariensis  Brown 
and  Pilsbry,  but  distinguished  mainly  by  its  simple,  undivided 
ribs.  It  is  also  a more  convex  shell,  with  higher  and  more 
])rominent  umbos.  It  differs  from  Gabb’s  figure  of  A,  oro7ile7i- 
sis  in  its  more  anterior  umbos. 

It  is  a common  species,  occurring  in  zones  in  the  Gatun 
sandstone  of  Hone  Walk  Creek  of  Eastern  Costa  Rica. 

Gatun  Stage:  Hone  Walk  Creek. 

Area  golfoyaquensis  Maury,  var.  medioamericana,  n.  var. 

Plate  23,  figures  4-6 

cf.  Area  golfoyaquensis  Maury,  1917,  Amer.  Pal.,  vol.  5,  p.  332,  pi.  28, 

fig-  5. 

? Area  {Andara)  consobrinaQaibh,  1881,  Journ.  Acad.  Nat.  Sci.  Phila., 

2nd  series,  vol.  8,  p.  378. 

The  Area  golfoyaqueiisis  was  described  by  Dr.  Maur}’ from 
the  Gurabo  and  Cercado  formation  of  Santo  Domingo.  It  is 
closeL^  related  to  the  Area  Heneke7ii  Maur}^  (the  Area  eo7isob- 
rina)  differing  mainl}^  in  form. 

The  Costa  Rican  shells  are  very  similiar  to  Dr.  Maury’s 
type  specimens  of  golfoyaque7isis,  but  differ  in  having  35  instead 
of  38  ribs,  a higher  shell,  fuller  umbos  and  sharper  ribs  on  the 
posterior-dorsal  area.  The  central  ribs  of  the  left  valve  are  ele- 
gantly beaded  with  their  interspaces  evenly  sculptured  with 
raised  concentric  threads.  On  the  right  valve,  the  ribs  are  more 
smooth  but  their  interspaces  are  similiarly  sculptured  to  those  of 
the  left.  The  ribs  of  the  posterior-dorsal  angle  of  both  valves 
become  divided  ventrally  by  2 or  3 fine  threads.  The  posterior 
extremity  is  straight,  meeting  the  hinge-line  at  an  angle  of 
nearl}"  120  degrees. 

Length  54,  height  34,  diameter  34  mm. 
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Gatlin  Stage:  Hill  /,  Banana  Rivei . 

Coll.  5,  Red  Cliff  Creek. 

Rio  Blanco. 

Old  Man  Sam  Creek,  i mile  south  of  beach. 

Area  Veatchl,  n.  sp.  Plate  23,  figures  1-3 

Shell  large,  moderately  convex;  in  outline,  the  shell  is  near- 
ly square  with  the  height  about  equal  to  its  length;  the  anterior 
side  is  widely  rounded  to  the  ventral  margin,  the  posterior  side 
nearl}'-  straight,  nearly  at  right  angles  to  the  hinge-line;  umbos 
wide,  with  the  unbonal  angle  widely  rounded  and  with  the  ex- 
treme tip  of  the  beaks  situated  at  the  anterior  1-3  of  the  total 
length  of  the  shell;  right  valve  with  about  45  ribs,  of  which  the 
posterior  14  are  on  the  posterior-dorsal  slope;  the  ribs  are  rec- 
tangular in  section  with  the  interspaces  on  the  center  of  the 
disk  about  3-4  of  the  width  of  the  ribs;  the  ribs  are  finely  scul- 
ptured but  less  strongly  on  the  right  valve;  on  the  center  of  the 
shell  disk,  the  ribs  are  finely  nodulated  or  granulated  but  on  the 
posterior-dorsal  slope  and  on  the  anterior  extremit}",  the  granu- 
lations of  the  ribs  is  gradually  overshadowed  by  the  introduc- 
tion of  4 or  5 fine,  threads  on  the  top  of  each  rib  the  interspaces 
on  the  center  of  the  disk  of  the  left  valve  are  finely  sculptured 
with  even,  raised  concentric  threads;  the  left  valve  is  slightl}^ 
larger  and  overlaps  to  a small  extent  the  right;  hinge-line 
straight  with  numerous  small  teeth,  larger  and  higher  at  the  ex- 
tremities; cardinal  area  that  of  typical  Scapharca,  and  grooved 
with  3 lines;  interior  of  the  shell  deep,  with  the  posterior  ad- 
ductor scar  about  twice  the  size  of  the  anterior;  basal  margin 
fluted  in  harmony  with  the  external  sculpture. 

Length  51,  height  51,  diameter  41.5  mm. 

This  is  a rather  large,  CardiumAS^^  Area  of  nearly  square 
outlines  and  numerous  finely  sculptured  ribs.  Its  form  is  also 
suggestive  of  Argina,  but  its  cardinal  area  is  that  of  a true 
Scapharca.  The  type  specimen,  a finely  preserved  individual 
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with  both  valves  comes  from  the  Gatun  of  Water  Cay.  It  is 
quite  unlike  any  other  known  American  species. 

It  is  named  for  Dr.  A.  C.  Veatch,  Director  of  the  Explora- 
tion Department  of  the  Sinclair  Consolidated  Oil  Corporation. 

Gatun  Stage:  Water  Cay. 

Mt.  Hope,  C.  Z. 

Area  auriculata  Lamarck  Plate  22,  figure  3 

Area  auriculata  Lamarck,  1819,  n.  s.  Vert.,  vol.  6,  p.  43. 

Area  [Scapharca]  auticulata  Dali,  1898,  Trans.  Wagner  Free  Inst., 
Sci.,  vol.  3,  pt.  4,  p.  649. 

Area  auriculata,  Sheldon,  1916,  Paleont,  Amer.,  vol.  i,  p.  50,  pi.  ii. 

fig-  19. 

Scapharca  auriculata  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  339,  pi. 
28,  fig.  3. 

A common,  recent  species  of  the  West  Indies.  Its  hinge- 
line is  generally  produced  or  auriculated  at  its  posterior  extrem- 
ity. 

It  occurs  in  the  Miocene  of  Jamaica  and  Santo  Domingo. 
Dali  also  records  it  from  near  Limon. 

The  Costa  Rican  specimens  in  our  collection  are  all  small 
but  otherwise  t3’pical. 

Gatun  Stage:  Coll,  j,  Hone  Walk  Creek. 

Old  Man  Sam  Creek,  i mile  south  of  the  beach. 

Section  CUNEARCA  Dali 

Area  cacica,  n.  sp.  Plate  24,  figure  I 

Shell  of  moderate  size,  strong!}'  convex  and  with  high,  in- 
flated umbos;  beaks  and  umbos  about  the  middle  of  the  shell; 
the  greatest  convexity  of  the  shell  lying  about  the  anterior  1-3, 
and  with  a narrow  but  deep,  radial  depressed  zone  extending 
from  the  beaks  to  the  ventral  margin,  just  anterior  to  the  um- 
bonal  angle;  the  anterior  end  is  slightly  rounded,  the  posterior 
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siibmargins  strongly  depressed  or  flattened  with  a straight  post- 
erior margin;  the  left  valve  with  30  smooth  and  strongly  nodul- 
ous radial  ribs  of  which  9 are  situated  on  the  posterior  sub- 
inargin;  the  ribs  of  the  posterior  submargin  are  low,  wide  and 
nearly  smooth;  on  the  rest  of  the  shell,  the  ribs  are  nodulose, 
very  regularly  in  the  middle  of  the  valves  more  distantly  on  the 
anterior  ribs;  the  interspaces  between  the  ribs  are  narrow  on  the 
middle  of  the  valves,  become  wider  anteriorh^  and  on  the  ex- 
treme anterior  extremity  equal  the  ribs  in  width;  the  cardinal 
area  is  high,  as  nearly  ^ of  the  length. 

Length  39,  height  33,  diameter  of  the  left  valve  15  mm. 
The  above  description  is  based  on  a single  left  valve  from 
the  Upper  Gatun  beds  near  Cahuita.  Distantly  related  to  the 
Area  inco7igrua  Say  and  its  southern  form  brasiliana  Lamarck, 
the  fossil  species  differs  in  its  higher  and  more  convex  shell,  and 
in  its  high  cardinal  area.  In  this  latter  feature,  this  species  is 
like  the  recent  West  Coast  Area  labiata  Sowerby,  but  has  a 
greater  number  of  ribs  and  different  form. 

Gatun  Stage:  Aeross  the  divide  from  Comadre  Creek. 

Groups  of  Area  Pittieri  Dali 

This  is  a group  of  small  and  medium-sized  Arks,  containing 
3 species,  whose  general  appearance  is  that  of  the  recent  Area 
Chemnitzi  Phil.  The  Costa  Rican  .shells  are  usually  abundant 
wherever  they  occur  in  the  Gatun  formation.  Their  relations 
and  differences  may  be  summarized  as  follows: 

A.  Both  valves  more  or  less  .similiarly  sculptured,  that  is 
the  ribs  of  the  posterior  half  of  the  right  valve,  at  least  obsolete- 
ly  beaded. 

B.  Ribs  25  to  28;  umbos  high  and  full;  posterior-dor- 
sal  slope,  angular;  posterior  extremity  somewhat  produced, 
giving  an  elongate  outline  to  the  shell. 

Area  Pittieri  Dali 

A A.  Valves  not  similiarly  sculptured;  posterior  half  of 
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the  right  valve  with  narrow  ribs,  separated  by  wide  inter- 
spaces. 

B,  The  intervals  between  the  ribs  on  the  posterior 
half  of  the  right  valve  with  small  (sometimes  faint)  interstitial 
threads.  Ribs  about  29, 

Lloydi,  n.  sp. 

BB.  The  intervals  between  the  ribs  on  the  posterior 
half  of  the  right  valve  smooth;  ribs  25,  shell  usually 
larger. 

Ai'ca  Hhidsi,  n.  sp. 

Area  Pittieri  Dali  Plate  24,  figures  2-6 

Area  {Scapharca)  Pittieri  Dali  1912, Smith.  Misc.  Coll.,  vol.  59,  No.  2, 

P-  9. 

This  is  a common  species  in  the  Gatun  beds  of  the  Banana 
River.  The  ribs  of  the  2 valves  are  similarly  sculptured  but 
.somewhat  less  strongly  on  the  right.  The  umbos  are  high. 
The  posterior  extremity  is  pointed  and  produced  so  that  the  out- 
line of  the  shell  is  more  elongate  than  in  the  following  species: 
Length  25,  height  25,  diameter  26  mm. 

29  28  semi-diameter  14.5  mm. 

Gatun  Stage:  Hill  la,  Ba?iana  Rive7\  j. 

Zone  E,  Saiiry  Creek. 

Rio  Betey. 

Coll.  7,  Pumbri  Creek. 

Area  Lloydi,  n.  sp,  Plate  24,  figures  10-12 

Shell  small,  cordiform,  covex,  subrectangular  in  outline  but 
with  the  left  valve  somewhat  more  pointed  at  its  posterior-ven- 
tral extremity;  anterior  side  well  rounded;  posterior  side  straight 
and  meeting  the  basal  margin  at  an  angle  of  about  75  degrees; 
umbonal  angle  rounded;  the  left  valve  has  29  ribs  of  which  9 
are  found  on  the  posterior-  dorsal  slope;  the  ribs  of  the  left 
valve  are  strongly  beaded  or  granulated,  and  separated  by  inter- 
spaces of  about  their  own  width;  on  the  right  valve,  the  first  10 
anterior  ribs  are  strongly  beaded;  the  next  set  as  far  as  the  um- 
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bonal  angle  are  smooth,  be}^ond  which  on  the  posterior-dorsal 
slope  the  ribs  again  become  beaded  as  they  approach  the  dorsal 
margin;  the  interspaces  on  the  right  valve  are  wide,  and  on  the 
shell  disk  anterior  to  the  umbonal  angle  the}^  carry  a fine,  but 
often  faint  interstitial  thread;  the  intervals  are  otherwise  smooth 
or  finely  etched  with  concentric  lines;  hinge-lines  straight  with 
numerous  small,  vertical  teeth  and  a wide,  smooth  cardinal 
area. 

Length  18,  height  18,  semi-diameter  9.5  mm. 

A smaller  species  than  the  following  (Hindsi)  and  easily 
distinguished  by  the  interstitial  thread  of  its  right  valve.  It  is 
much  less  common  than  the  other  two  species. 

Named  for  Dr.  K.  R.  Lloyd,  formerly  of  the  United  States 
Geological  Survey,  and  who  was  a member  of  the  first  Explora- 
tion Party  of  the  Sinclair  Oil  Company  in  Panama  and  Costa 
Rica. 

Gatun  Stage:  Hill  j,  Banajia  River. 

Zone  5,  Red  Cliff  Creek. 

Coll.  7,  Pumbri  Creek. 

Area  Hindsi,  n.  sp.  Plate  24,  figures  7-9 

Shell  small  or  of  medium  size,  cordiform  and  similiar  in  out- 
line to  the  preceding  species  but  larger;  umbos  high  and  wide, 
and  but  slightly  anterior  to  the  middle;  the  left  valve  has  about 
26  strongly  nodulated  ribs,  separated  by  interspaces  of  slightly 
greater  width;  the  first  9 or  10  ribs  of  the  right  valve  are  nodu- 
lated, followed  by  smooth  ones  to  the  umbonal  angle,  beyond 
which  the  remaining  7 become  nodulated  as  they  approach  the 
dorsal  margin;  interspaces  wider  than  the  ribs,  smooth  and 
without  any  interstitial  thread;  hinge-line  straight  with  numer- 
ous, .small  vertical  teeth  and  a wide,  smooth  cardinal  area;  on 
some  shells  the  ligamental  area  may  carry  one  or  two,  small 
diamond-shaped  grooves. 

Length  24,  height  25,  semi-diameter  14  mm. 

A much  larger  species  than  the  Lloydi  and  without  any  in- 
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terstitial  thread  in  the  interspaces  of  its  right  valve.  It  is  nam- 
ed for  Dr.  Henr}^  Hinds,  formerly  of  the  United  States  Geologi- 
cal Surve}^  and  the  Exjdoration  Department  of  the  Sinclair  Con- 
solidated Oil  Corporation. 

Gatun  Stage:  Hill  No.  j,  Ba?iana  River. 

Zo7ie  E,  Saury  Creek. 

Coll,  z.  East  Grape  Point  Creek. 

Coll,  j,  East  Grape  Point  Creek. 

Rio  Betey. 

Subgenus  IVOETIA,  Gray 

Area  MacDonald!  Dali  Plate  25,  figures  4-7 

Area  [Noetia)  MacDonaldi  Dali,  1912,  Smith,  Misc.  Coll.,  vol.  59,  No. 

2,  p.  9. 

This  large  Noetia,  is  vert'  common  and  characteristic  of  the 
Gatun  formation  in  nian}^  parts  of  Northern  Costa  Rica,  and 
large  specimens  may  reach  a length  and  height  of  55  mm  or 
more.  It  was  originally  described  b}'  Dali  from  specimens  col- 
lected by  Pittier  and  MacDonald  from  the  Gatun  beds  of  the 
Banana  River,  where  it  is  associated  with  Area  Pittieri  and  is 
very  abundant. 

Two  forms  or  varieties  may  be  recognized.  In  typical  Mac- 
Donaldi, the  shell  is  high,  trigonal,  with  elevated,  narrow  umbos 
and  a producted  aiiterior  extre7nity . The  beaks  are  separated  from 
the  hinge-line  by  a wide  ligamental  area.  This  is  the  common 
form  along  the  Banana  River.  Frequently  associated  with  t}’pi- 
cal  MacDonaldi  are  shells  with  a more  rectangular  outline,  lower 
but  wide  umbos.  The  beaks  are  close  to  the  hinge  line  so  that 
the  ligme^ital  area  is  narroiv.  These  two  types  have  a very  dif- 
ferent appearance  but  seem  to  be  connected  by  transitional  forms. 
To  the  last  variety,  I propose  the  name  of  subreversa. 

Among  recent  shells,  the  Area  MaeDo?ialdi  finds  its  closest 
relation  with  the  common  A?ra  reversa  vSowerby  of  the  Pacific 
coast  of  Central  America. 
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Gatun  Stage:  Hill  /,  la,  Banana  River,  typical  and  var. 

suberversa 

Coll.  7,  Pumbric  Creek  GvplcH) 

Coll.  6,  Red  Cliff  Creek  (^typical') 

Betey  {subreversa) 

Zone  G,  Saury  (^subreversa') 

Genus  PTERIA,  Scopoli 

Pteria  tnornata  Gabb  Plate  28,  figure  9 

Avicula  inofuata  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  voL,  15,  p. 
253- 

Pteria  inornata  Dali,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt. 
4,  p.  669. 

Pteria  inornata  Maury,  1817,  Bull.  Amer.  Pal.,  vol.  5,  p.  345,  pi.  26, 

fig.  14. 

This  species  is  locally  common  in  Costa  Rica,  but  generally 
difficult  to  collect  because  of  its  thin  and  fragile  shell.  Its 
valves  are  as  high  as  long,  strongly  convex  and  smooth.  The 
anterior  ear  is  of  medium  size,  the  posterior  much  larger  and 
produced. 

It  was  described  as  a Miocene  fossil  from  Santo  Domingo, 
but  has  also  been  collected  at  Bowden. 

Uscari  formation.  Old  Harbor. 

Gatun  Stage:  Zone  j;  Red  Cliff  Creek. 

Genus  OSTREA,  Linnaeus 

Ostrea  megodon  Hanley  Plate  18,  figure  I 

Ostrea  megodon  Hanley,  1845,  Proc.  Zool.  Soc.  London,  p.  106. 

cf.  Ostrea  cerrosensis  Gabb,  1869,  Geol.  Surv.  Calif.,  vol.  2,  p.  35,  pi. 

II,  fig.  61. 

Ostrea  megodon  Dali,  1897,  Trans.  Wagner  Free  Inst.,  vol.  3,  pt.  4,  p. 
685. 

Ostrea  megodon  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  347,  pi.  34, 
fig-  3- 
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This  is  a medium  sized  and  sickle-shaped  oyster  with  4 or  5, 
large,  tooth-like  folds  on  the  anterior  and  ventral  margins.  The 
beak  and  ligamental  area  are  directed  upwards  and  sometimes 
strongly  to  the  posterior  side.  Its  external  surface,  although 
strongly  and  deeply  folded,  is  plain  and  nearly  smooth. 

The  Ostrea  megodoji  is  a recent  species  along  the  west  or 
Pacific  coast  of  Central  America.  It  occurs  also  as  a Miocene 
fossil  in  Santo  Domingo  and  in  the  Bowden  beds  of  Jamaica. 

Cai2in  Stage:  Water  Cay. 

Coll,  ^a.  East  Grape  Pohit  Creek. 

Hill  la^  Bajiana  River. 

Ostrea  costaricensis,  n.  sp.  Plate  21,  figure  2 

Ostrea  sculpturata  Bose,  1906,  Boll,  de  Inst.  Geol.  de  Mexico,  numero 
22,  p.  76,  pi.  9,  fig.  4.  Not  of  Conrad,  1840. 

Shell  of  medium  size,  subcircular  in  form  but  somewhat  ob- 
lique; the  shell  is  somewhat  flexed  or  slightly  saddle-shaped,  the 
concave  side  of  which  corresponds  to  the  left  valve;  both  valves 
are  strongly  sculptured,  the  right  with  narrow,  rib-like  costae 
and  wider  interspaces,  the  left  valve  with  the  reverse  of  the 
sculpture  of  the  right;  the  ribs  are  more  or  less  nodose  or  knob- 
bed and  are  crossed  b}"  irregular  concentric  lines,  which  in  some 
cases  may  become  raised  or  lamellar-like;  the  hinge  margin  is  ir- 
regularly crenulated; 

Height  50,  length  47,  diameter  19  mm. 

The  type  is  a specimen  from  the  Gatun  of  the  Rio  Blanco 
with  both  valve  tightly  closed  so  that  the  interior  cannot  be 
seen.  What  appears  to  be  the  same  species,  is  represented  by 
several  sessile  and  free  valves  from  East  Grape  Point  Creek,  and 
which  are  associated  with  O.  niegodoji. 

It  differs  from  the  Ostrea  gatunensis  - haiteiisis  group  by  its 
.smaller  size;  less  heav}^  shell  and  in  that  the  ribs  of  the  valves 
are  narrow  and  costae-like  and  not  long,  strong  plicae.  Bo.se 
has  recorded  and  figured  this  species  as  Ostrea  sailpturata  Con- 
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rad  from  the  Miocene  (as  Pliocene)  of  the  State  of  Oaxaca, 
Mexico.  It  is  very  distinct  from  the  East  Coast,  Chesapeake 
Miocene  Osirea  scjilpUirata  both  by  its  form  and  sculpture. 

Gahm  Stage:  Rio  Blanco. 

Coll.  ^<2,  East  Grape  Pohit  Creek. 

The  collection  also  contains  fragments  or  much  decayed 
specimens  of  two  or  more  large  oysters,  one  of  which  is  probably 
the  gatunensis  Brown  and  Pilsbry  of  the  Canal  Zone,  and  a 
large,  heav}^  sellieformis-lik^  species,  possibly  the  Gilbertharrisi 
Maur3"  of  the  Dominican  Miocene.  The  specimens  are  however 
too  fragmentary  for  positive  determination. 

Genus  PECTEN,  Muller 

Pecten  gatunensis  Toula  Plate  16,  figures  3.  4 

Pecten  {Flabellipectcn)  gatunensis  Toula,  1908,  Jahrb.  der  K-K  Geol. 

Reichsanstalt  Wien,  vol.  58,  p.  711,  pi.  29,  fig.  2. 

Pecten  at unensis  Brown  and  Pilsbr}-,  1911,  Proe.  xAcad,  Nat.  Sci. 

Phila. , vol.  63,  p.  365. 

Shell  rather  large,  subcircular;  the  left  valve  is  nearl}^  flat 
or  slightly  vaulted  transversel}^  across  the  middle  of  the  shell; 
the  right  valve  is  moderately  convex;  the  ears  are  small  and 
nearh^  equal, those  of  the  right  valve  slightly  flaring  at  the  sides; 
the  right  valve  has  23  or  24  fairh^  strong  ribs  separated  by  inter- 
spaces a little  more  than  of  their  width;  in  large  right  valves, 
some  of  the  central  ribs  become  dichotomoUvSl}^  or  trichotomously 
divided  but  this  feature  is  not  always  developed  to  the  same  ex- 
tent on  all  shells;  the  left  valve  has  18  or  19  ribs  which  fade  out 
on  the  wide  dorsal  submargins;  the  ribs  of  the  left  valve  are 
narrow  with  the  interspaces  nearly  twice  as  wide;  the  surface  is 
covered  with  fine,  even,  raised  concentric  threads  best  preserved 
on  the  left  valves;  interior  fluted. 

Length  62,  height  60?  diameter  12.5  mm. 

62  60  ? 4 mm  (left  valve) 
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We  have  redescribed  this  species  as  Toula  had  but  a speci- 
men of  the  right  valve.  It  is  a true  Pecten,  distantl}"  related  to 
the  Pecten  hemicyclicus  Ravenel  from  the  Chesapeake  Miocene  of 
Florida  and  the  Carolinas,  but  is  smaller  and  less  broad.  In  both 
species,  the  ribs  on  the  right  valves  of  large  specimens  become 
divided  in  the  same  manner. 

Gatun  Stage:  Gatun^  C.  Z. 

Water  Cay, 

Pecten  MacDonaldi,  n.  sp.  Plate  16,  figures  1,2 

Shell  large,  subcircular;  ears  of  medium  size  and  equal;  left 
valve  is  slightly  convex  due  to  the  middle  of  the  shell  being 
transversely  humped  or  vaulted  and  a depressed  zone  follows  on 
the  inner  slope  of  each  of  the  raised  dorsal  submargins;  the 
right  valve  is  slightly  but  evenly  convex;  sculpture  of  the  right 
valve  consists  of  about  26,  low  ribs  which  widen  out  as  they 
approach  the  ventral  margins;  their  interspaces  are  at  first  nearly 
as  wide  as  the  ribs  themselves  but  become  only  ^ or  as  wide 
ventrally;  the  left  valve  has  21  or  22  narrow  ribs  and  wdder  inter- 
spaces; on  the  dorsal  submargins,  the  ribs  are  small  and  fade 
away;  surface  with  fine,  even,  raised  lines  best  seen  on  the  left 
valve. 

Length  106,  height  97,  semi-diameter  12  mm. 

83  80  mm. 

The  fragmentary  Toro  limestone  at  Gatun  and  Toro  Point 
contains  very  few  good  fossils,  although  the  rock  itself  is  compos- 
ed almost  entirely  of  broken  and  ground  fragments  of  shells  and 
barnacles.  Dali  has  described  an  Epitonium  toroensis  from  the 
Toro  Point  limestone  where  it  is  fairly  common.  The  Pecte7i 
MacDonaldi  is  found  in  the  Toro  limestone  which  caps  the  hills 
just  west  of  the  locks  at  Gatun. 

This  species  has  much  the  same  contour  as  the  recent  Pecteii 
maxirmis  Linne,  from  Europe.  It  is  a larger  species  than  the 
Pecten  gatunc7isis  Toula. 

Toro  Limestoiie.  C^atun,  west  of  the  locks. 
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Pecten  coraliiphila,  n.  sp,  Plate  17,  figures  5,  6 

Shell  small,  very  thin  and  generally  translucent;  broader 
than  high;  right  valve  moderatelj^  convex,  the  left  concave  with 
raised  submargins;  ears  small  and  subequal;  sculpture  of  the 
right  valve  of  about  23  low,  flat  ribs,  with  flat  interspaces  a 
little  more  than  ^ the  width  of  the  ribs;  some  of  the  ribs  may 
become  divided  medially;  the  ribs  of  the  left  valve,  about  20  in 
number,  are  narrow,  usually  somewhat  irregularly  spaced  so 
that  their  interspaces  are  of  variable  width  and  new  ribs  may 
occasionally  appear  in  the  wider  interspaces  near  the  ventral 
margin;  surface  in  addition  finely  sculptured  with  even,  raised 
concentric  threads;  interior  of  the  shell  fluted  well  into  the  cav- 
it}"  of  the  shell,  in  harmony  with  the  external  ribs. 

Length  34,  height  29,  semi-diameter  4 mm  (right  valve) 

This  Pecten  is  fairly  common  in  the  coralline  phases  of  the 
Miocene  and  its  associated  marls  and  sands.  It  is  extremely  thin 
and  fragile  in  texture.  Its  sculpture  resembles  that  of  Pecten 
gatunensis  Toula  but  is  much  more  irregular.  The  interspaces 
of  the  left  valve  are  of  very  variable  width. 

Gafun  Stage:  Port  Limon. 

Subgenus  CHLAIVIYS,  Bolton 
Section  PLAGIOCTENtUiVi  Dali 

Pecten  levicostatus  Toula  Plate  16,  figures  5-7 

Pecten  tevicostatus  Toula,  1908,  Jahrb.  der  K-K  Geol.  Reichsanstalt, 
Wien,  vol.  58,  p.  713,  pi.  26,  figs.  4,  5,  6. 

Pectefi  {Chlamys)  santarosanus  Bose,  1906,  Boll,  de  Inst.  Geol.  de 
Mexico,  numero  22,  p.  73,  pi.  6,  figs.  3,4,  t Pecten  {Chtamys) 
santarosanus  Bose,  op.  cit.  p.  23,  pi.  i,  figs,  i and  4,  2 and  5. 

A scallop  of  the  general  type  of  Pecten  ventricosus  Sowerby; 
both  valves  equally  and  strongly  convex;  ribs  about  21,  which 
are  square  or  rectangular  in  section  on  the  umbos  and  with  deep 
interspaces;  the  ribs  generall}^  flatten  or  become  more  rounded  in 
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laige  shell  near  the  ventral  margins;  the  interspaces  are  covered 
with  fine,  raised,  concentric  lines,  best  seen  on  the  umbos  or  on 
3'oung  shells;  they  become  more  crowded  towards  the  ventral 
margins  and  may  pass  over  the  tops  of  the  ribs  as  well;  the  dor- 
sal and  posterior  submargins  are  strongl}-  flattened  and  sculp- 
tureless; the  anterior  ear  is  a little  larger,  projects  forward  and 
carries,  in  the  right  valve,  a byssal  notch;  it  is  sculptured  with 
several  radial  riblets;  the  posterior  ear  has  its  upper  half  nearh' 
smooth  or  but  faintl}^  vSculptured,  but  its  lower  half  carries  a 
band  of  5 or  6 strong,  radial  cords. 

Height  29,  breadth  34,  thickness  10.50  mm  (right  valve) 
34  38  23  (both  valves) 

39  43  14  (left  valve) 

I his  is  the  common  Pec/en  in  Costa  Rica  and  frequenth^ 
forms  zones  in  the  lower  ]iart  of  the  Gatun  formation.  All  our 
specimens  have  21  ribs,  which  var>^  from  strongl}"  rectangular 
in  section  with  deep  interspaces  to  more  flattened  and  rounded 
on  the  larger  individuals. 

Bose  has  described  as  Pecte7i  santarosaiius,  a small  scallop 
shell  from  the  Miocene  of  the  State  of  Oaxaca,  Mexico.  The 
ribs  number  23  to  25.  Later  in  the  same  volume,  he  figured  a 
larger  Pecte^i  from  the  Miocene  of  La  Barranca  de  Santa  Marie 
Tatella,  as  Pecten  sa?itarosa?ius.  This  shell  has  but  21  ribs  and 
is  equivalent  to  Toula’s  levicostata.  If  this  larger  specimen  of 
Bose’s  is  equivalent  to  his  typical  sajitarosa^ius,  this  name  must 
of  course  take  priority  over  Toula’s  levico status . As  Bose’s  typi- 
cal santarosanus  has  23  to  25  ribs,  while  in  levicostatiis  the  ribs 
appear  to  be  constantly  but  21  in  number,  they  probably  repre- 
.sent  two  different  species. 

In  the  Dominican  Miocene  levicostatus  is  represented  by  the 
Pecten  excentricus  Gabb,  which  appears  to  differ  constantly  by  its 
lower  and  more  rounded  ribs  and  smaller  ears.  The  recent 
Pacific  Pecten  ventricosus  Sowerby  is  closel}-  related  and  probably 
the  direct  descendent  of  levicostatus . In  that  species,  the  ribs 
are  low  and  rounded  as  in  excentricus  and  as  occasionally  seen  in 
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large  examples  of  levicostaius.  The  sculpture  of  the  posterior 
oar  is  uniform.  In  the  Chasapeake  Miocene  fauna  the  Pecten 
eborc2is  Conrad,  variety  comparilis  Tuomey  and  Holmes  is  dis- 
tantly related,  but  is  larger,  less  convex  and  generally  with 
more  numerous  ribs. 

Gatun  Stage:  Gatun,  C.  Z.  Qnitana  Creek. 

Water  Cay. 

Hone  Creek. 

Banana  River. 

Estrella  River. 

Pecten  costaricensis,  n.  sp.  Plate  rS,  figures  8-n 

Shell  small,  inequivalve,  oblique;  the  right  valve  is  moder- 
ately convex,  the  left  but  slightly;  right  valve  with  17  flat-top- 
ped ribs,  square  in  section  and  with  deep  U-shaped  interspaces 
of  a width  equal  to  the  ribs;  these  interspaces  are  sculptured 
with  fine,  concentric,  raised  lines  which  are  quite  far  apart  on 
the  umbos,  but  become  crowded  ventrally  or  disappear  entirely; 
the  left  valve  has  17  or  18  ribs  which  are  lower  and  more  round- 
ed in  section;  the  fine  concentric  lines  on  the  left  valve  are  con- 
fined to  the  umbos,  the  interspaces  over  the  greater  part  of  the 
shell  being  smooth;  the  anterior  and  posterior  dorsal  slopes  are 
flattened  and  smooth,  but  sculptured  below  in  each  valve  by 
strong  radial  threads  on  the  lower  side  of  the  ears;  ears  subequal; 
the  right  valve  with  a deep,  b}^ssal  notch  in  its  anterior  ear;  the 
left  valve  has  the  lower  half  of  each  ear  with  3 strong  radial 
threads,  while  on  the  upper  half,  the  radial  threads  are  largely 
obsolete;  valves  internally  grooved  in  harmony  with  the  exter- 
nal ribbing  to  about  the  center  of  the  shell. 

Height  26.50,  breadth  28,  thickness  7.50  mm  (right  valve) 
24  24  4.00  mm  (left  valve) 

27  28  5*50  miP  (left  valve) 

Differs  from  the  Pecten  levicostatus  Toula,  by  its  unequal 
valves,  less  convexity  and  fewer  ribs.  It  is  somewhat  like  the 
Pecten  incsq^ialis  Sowerby,  from  which  it  is  distinguished  by  its 
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more  flattened  left  valve  and  lower,  smaller  ribs  of  its  right.  In 
ijicsquahs,  the  fine,  lamellose,  concentric  lines  cover  the  entire 
interspaces  between  the  ribs  on  both  valves,  while  in  the  present 
species  the  interspaces  of  the  left  valve  are  largely  .smooth  with 
the  concentric  lines  confined  to  the  extreme  umbonal  area. 

Gatun  Stage:  Coll.  Red  Cliff  Creek. 

I mile  south  of  the  beach,  along  Old  Man  Sam 
Creek. 

Coll,  q,  East  Grape  Point  Creek. 

Rio  Blanco. 

Section  AEQUIPECTEN,  Fischer 

Pecten  (Aequipecten)  preglyptus,  n.  sp.  Plate  17,  figures  2,  7 

Shell  of  moderate  size,  .subcircular  in  form  and  convex;  ears 
of  usual  size,  subequal  and  with  a straight  hinge-line;  sculpture 
of  about  16  or  17  wide,  little  elevated  ribs  and  narrower,  scarce- 
distinguishable  interspaces;  the  surface  is  otherwise  smooth 
or  with  fine,  concentric  lines;  interior  of  the  shell  with  29  or  30 
AmusiumASk.^  internal  Urge  which  are  evenly  spaced  and  not  in 
pairs;  these  lirge  are  very  faint  in  the  middle  of  the  shell  cavity 
but  strong  distally. 

lycngth  50,  height  49,  .semi-diameter  6.5  mm. 

An  Aimisium-Wk^  species  found  in  the  lower  sandstones  and 
conglomerates  of  the  Gatun  formation  in  upper  Codes  Creek. 
It  is  closely  related  to  the  recent  deep-water  Pecten  glyptus  Ver- 
rill  from  the  cost  of  Hatteras  and  Marthas  Vineyard  (see  Dali 
Proc.  U.  S.  Nat.  Mus.,  vol.  12,  p.  248,  pi.  8,  figs.  2,  3),  both 
species  having  about  the  same  number  of  low,  wide  ribs  and  in- 
ternal lirge.  The  fossil  shell  seem  to  have  been  nearly  circular 
sn\vl\^  glyptus  is  decidely  oblique  in  outline. 

Gatun  Stage:  Upper  Codes  Creek. 


375 


Costa  Rica  Miocene — Olsson 


203 


Subgenus  PSEUDAMUSHJIVI.  H.  and  A.  Adams 
Section  PSEUDAMUSIUM,  s.  s. 

Pecten  almirantensis,  n.  sp.  Plate  18,  figure  16 

Shell  small,  thin,  compressed  or  but  slightly  convex;  the 
posterior  and  anterior  dorsal  slopes  are  straight,  meeting  the 
beaks  at  an  acute  angle;  the  right  valve  is  finely  sculptured  with 
close,  regular,  concentric  lamellae  and  wider  interspaces;  the 
posterior  and  anterior  sides  show  a few,  irregular,  radial  threads 
which  cross  the  concentric  lamellae;  the  ears  are  unfortunately 
broken;  the  interior  of  the  shell  cavity  is  filled  with  a thin  de- 
posit of  callus;  ventral  margin  plain;  hinge  line  minutely  groov- 
ed with  vertical  lines. 

Length  4.75,  height  4.75,  diameter  of  right  valve  60  mm. 

This  small,  elegant  species  is  represented  solely  by  an  imi- 
perfect  right  valve  and  represent  the  first  true  Pseudamusmm  to 
be  discovered  in  the  Miocene  beds  of  Panama.  Its  sculpure  is 
like  the  recent  deep  water  Pseudamusium  strigillatum  Dali  from 
the  West  Indies,  but  differs  in  having  its  anterior  and  posterior 
dorsal  submargins  meeting  at  the  beaks  at  a much  more  acute 
angle. 

Gatun  Stage:  Bocas  del  Toro. 

Section  CYCLO PECTEN,  Verrill 
Pecten  oligolepis  Brown  and  Pilsbry 

Pecten  aff.  subhyalinus  Smith,  Toula,  1911,  Jahrb.  der  K-K  Geol. 

Reichsanstalt,  Wien,  vol.  61,  p.  492,  pi.  31,  figs.  la,  b,  c. 

Pecten  {Cyclopecten)  oligolepis  Brown  and  Pilsbry,  1912,  Proc.  Acad. 

Nat.  Sci.  Phila.,  vol.  64,  p.  512,  text-figure  5. 

A very  small  species  with  broad,  nearly  smooth  valves  and 
large  ears.  The  right  anterior  ear  has  a deep  bys.sal  notch  and 
its  surface  is  sculptured  with  fine,  raised,  concentric,  lamellose 
lines.  The  ears  of  the  left  valve  are  similiarly  sculptured  but  fin- 
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er.  The  surface  of  the  valves  appear  nearly  smooth  but  in  well- 
preserved  specimens  very  faint  concentric  lines  and  fine  radial 
striae  may  be  seen.  The  left  valve  is  more  coarsely  sculptured. 
The  hinge  is  finely  grooved  with  vertical  lines.  The  measure- 
ments given  by  Pilsbry  for  his  Gatun  specimen,  length  2.8, 
height  2.7,  diameter  of  right  valve  .8  mm,  are  the  usual  dimen- 
sions for  the  Costa  Rican  specimens. 

Gatun  Stage:  Gatun ^ C.  Z. 

Coll.  4.,  East  Grape  Point  Creek. 

Middle  Creek. 


Pecten  aotus,  n.  sp.  Plate  18,  jSgures  17,  18 

Shell  small,  thin,  depressed  or  but  slightly  convex  and 
Amusium-X\\i^\  both  valves  except  on  magnification  appearing 
smooth;  ears  of  the  left  valve  large  and  subequal;  the  anterior 
ear  of  the  right  valve  about  twice  that  of  the  posterior  and  car- 
rying a deep,  byssal  notch;  the  surface  of  the  left  valve  on  mag- 
nification is  seen  to  be  sculptured  with  fine,  radial  lines  which 
often  occur  in  irregular  streaks  or  blotches,  imparting  a peculiar 
appearance  to  the  shell;  the  right  valve  is  perfectly  smooth  and 
featureless,  except  for  a band  of  rough  scales  on  its  anterior  ear 
above  the  byssal  notch;  interior  of  shell  cavity  shallow,  a simple 
ventral  margin  and  the  hinge-line  vertically  grooved  with  fine 
lines. 

Length  4.5,  height  4.5.  diameter  .75  mm.  left  valve. 

Differs  from  Pecte^i  oligolepis  Brown  and  Pilsbr}^  in  its  larg- 
er size,  thinner  and  more  ^4 ;;^7^.?/^^/;^-like  shell,  and  strongly  sculp- 
tured left  valve.  This  sculpture  consists  of  fine  lines  or  camp- 
tonectes  striations,  which  may  be  uniformL^  distributed  but  more 
usually  occur  in  irregular  streaks  or  blotches,  imparting  a dis- 
tinctive appearance  to  the  surface.  This  sculpture  is  seen  only 
on  a slight  magnification,  the  shell  otherwise  appearing  smooth 
and  featureless.  It  is  quite  common  in  the  coralline  limestones 
of  Port  Limon. 
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Gatun  Stage:  Port  Limon. 

Coll.  5,  Red  Cliff  Creek 

Genus  AMUSiUiV!,  Bolton 

Amusium  luna  Brown  and  Pilsbry  Plate  17,  figure  i 

Amnsium  Mortoni  Bose,  1906,  Boll,  de  Inst.  Geol.  de  Mexico,  Numero 

22,  p.  24,  pi.  I,  figs.  3,  6,  7,  9.  Not  Amusium  Mortoni  Ravenal, 

1844, 

Amusiiim  Mortoni  Bose,  op.  cit.  p.  74,  pi.  8,  figs,  i,  2;  pi.  3,  fig.  3. 

Pecten  {AmusUim')  cf.  Mortoni  Toula,  1908,  Jahrb.  der  K-K  Geol. 

Reichsanstalt,  Wien,  vol.  58,  p.  714,  pi.  26,  figs.  8,  9. 

Pecten  {Amusium')  luna  Brown  and  Pilsbry,  1912,  Proc.  Acad.  Nat. 

Sci.  Phila.,  vol.  64,  p.  514,  pi.  23.  fig.  i. 

This  is  the  common  Gatun  Amusium  in  Panama  and  Costa 
Rica.  Its  valves  are  nearly  equal  and  but  slightly  convex;  ears 
equal  and  small,  and  defined  from  the  rest  of  the  shell  by  a 
sharp  ledge;  the  umbos,  as  well  as  the  rest  of  the  shell  disk  are 
smooth,  except  for  the  faint  lines  of  growth;  the  internal  ribs 
are  in  pairs,  numbering  about  23  and  spaced  at  intervals  nearly 
twice  the  width  of  the  pairs  of  ribs  themselves. 

Bose  and  Toula  both  referred  this  species  to  the  Upper 
Chesapeake  Miocene  and  recent  Amushim  Mortoni  Ravenel, 
from  which  it  is  very  distinct.  Amusium  Mortoni  is  not  onh’ 
much  larger  (height  170  mm),  but  is  porportionately  much 
broader,  and  with  larger  ears  which  are  defined  simph^  by  a line 
from  the  rest  of  the  shell. 

The  Dominican  A.  papyraceurn  Gabb  has  larger  ears,  the  in- 
ternal ribs  are  more  crowMed  and  the  left  valve  is  generally 
strongly  flexed  along  the  anterior  and  posterior  submargins. 
Amusium  To%dce  Brown  and  Pilsbry,  is  found  in  the  Gatun  of 
the  Canal  Zone.  Its  surface  is  marked  with  dark-colored  rays 
and  is  said  to  contain  no  internal  ribs. 
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Gatun  Stage:  Gatun,  C.  Z. 

Hotel  Creek. 

Zone  6,  Old  Man  Sam  Creek. 

Coll.  East  Grape  Point  Creek. 

Amusium  bocasensis,  n.  sp.  Plate  17,  figures  3,  4 

Shell  rather  small,  thin  and  subcircular  in  outline;  moderate- 
ly convex;  ears  proportionately  larger  than  in  A.  hma,  and  with 
their  dorsal  margins  slightly  inclined  upwards  from  the  beaks  to 
their  outer  edges;  the  surface  is  smooth  and  polished,  finely 
covered  with  concentric  growth-lines  and  faintly  showing  the 
position  of  the  internal  lirae;  interior  of  shell  with  about  34 
lirae,  which  are  usually  nearly  evenly  spaced  and  not  in  pairs; 
the  internal  lirae  commence  well  in  the  interior  of  the  shell,  but 
are  strongest  distally. 

Height  40,  breadth  43. 

35  38,  thickness  6 mm.  (right  valve) 

A much  smaller  and  more  delicate  species  than  the  Amusium  \ 
luna  Brown  and  Pilsbry.  The  internal  lirae  are  more  or  less  ' 
equally  spaced  and  not  in  pairs.  It  differs  from  Amusium  Lyo?iii  ' 
Gabb  from  the  lower  Miocene  of  Sapota,  Costa  Rica  by  its  much  ’ 
smaller  ears.  ' 

Gatun  Stage:  Bocas  del  Toro. 


Genus  SPOMDYLUS,  Linnaeus 

Spondylus  chiriquiensis,  n.  sp.  piate  20,  figures  i,  2,  5.  6 

Shell  large,  ponderous,  equivalve  and  strongly  convex;  both 
valves  of  the  same  convexity,  but  with  the  beak  of  the  right, 
high  and  projecting  above  the  strongly  incurved  beak  of  the  left; 
in  large  shells  both  valves  are  pro\dded  with  a cardinal  area, 
that  of  the  right  being  both  high  and  wide  and  for  the  greater 
part  straight  but  the  beak  curving  over  it  to  a small  extent  at 
Its  upper  end;  the  cardinal  area  of  the  left  vale  is  much  smaller. 
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narrow  and  appears  onl}^  with  matiirit}^  and  is  more  or  less  hid- 
den by  the  strongly  inciirv^ed  beak;  the  sculpture  consists  of 
strong  radial  cords  and  small  ribs  divisible  into  3 sets;  a primary 
set  of  7,  which  in  perfect  specimens  and  in  the  young  carr}’  large, 
strong  spines;  a secondary  thread  in  each  of  the  wdde  interspaces 
and  when  perfect  bearing  smaller  spines,  and  tertiar}-  threads  of 
a variable  number  between  the  secondaries  and  primaries;  the 
whole  surface  is  in  addition,  finely,  longitudinally  starited  with 
minute,  scale-bearing  threads;  3^oung  shells  have  a small  foliace- 
ous  area  on  the  umbo  of  the  sessile  or  right  valve  and  strong 
spines  on  both  valves. 

Height  151,  length  120,  diameter  115  mm. 

A large,  ponderous  species  with  nearly  equal  and  strongly 
convex  valves  which  show  no  distortion  due  to  attachment 
Young  shells  associated  with  the  type  have  a small,  somewhat 
foliaceous  attachment  area  on  the  right  valve,  and  each  valve 
bears  large,  strong  spines  on  its  primary  set  of  radial  cords  and 
finer  spines  on  its  secondarj^  and  even  on  some  of  the  tertiary 
threads. 

Of  described  species,  the  chiriquiensis  seems  nearest  related 
to  the  bostrychites  Guppy  from  the  Miocene  of  Santo  Domingo 
and  Jamaica  but  differs  by  its  much  larger  size,  proportionately 
more  convex  whorls  and  by  its  cardinal  area  which  is  more  up- 
right and  with  a more  incurved  beak  at  its  upper  end.  The 
sculpture  of  chiriquie^isis  is  more  spiny, the  spines  being  borne  by 
the  primary  radials  and  to  a less  degree  by  the  secondaries,  and 
even  by  the  tertiaries.  In  bostrychites  only  the  primaries  bear 
spines,  the  others  appearing  as  large,  nearly  smooth,  intermedi- 
ate threads  and  cords.  We  have  specimens  of  a large,  closely 
allied  Spondylus  from  the  Chesapeake  Miocene  of  Florida,  dif- 
fering mainly  in  its  cardinal  area  and  in  details  of  sculpture. 

Gatun  Stage:  Water  Cay. 

Spondylus  gumanomocon  Brown  and  Pilsbry  Plate  21  figure  i 

Spondylus  americanus  Gabb,  1873,  Trans.  Amer.  Phil.  Soc. , vol.  15, 
p.  257.  Not  of  Lamarck. 
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Spondylns  g-uinanomocon  Brown  and  Pilsbry,  1912,  Proc.  Acad.  Nat, 
Sci.  Phila.,  vol.  14,  p.  514,  footnote. 

Spondyius  gumanojjwcon  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p. 
355- 

This  is  a species  with  very  unequal  valves,  that  of  the  left 
or  upper,  being  small,  pectiniform  and  lacking  in  a cardinal 
area,  while  the  right  or  lower  valve  is  strongly  convex,  with  a 
high  produced  beak  and  a high  cardinal  area.  The  sculpture  of 
the  two  valves  is  similiar,  except  that  the  umbo  of  the  right  is 
strongly  foliaceous.  It  occurs  in  the  Miocene  of  Santo  Domin- 
go, where  it  wms  referred  to  the  recent  americamis  by  Gabb. 

Gatim  Stage:  Coll.  2,  Hone  Walk  Creek. 

Port  Limon. 

Genus  PLICATULA,  Lamarck 

Plicatuia  marginata  Say  Plate  28,  figures  6,  7 

Plicatula  marginata  Say,  1824,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  4, 
pp.  136-137,  pi.  9,  fig.  4. 

Plicatula  marginata  Dali,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3, 
pt.  4,  p.  764. 

The  Panama  and  Costa  Rican  examples  are  not  typical  but 
they  approach  more  closely  the  Plicatula  marginata  Say  than 
they  do  the  densata  which  Dali  has  recorded  from  the  Bowden 
beds  of  Jamica. 

The  shells  vary  from  subcircular  to  elongate  and  in  some 
cases  carry  the  dark,  marginal  band  so  frequentl}"  seen  in  t}^pical 
margmata.  The  ribs  number  fiv^e  to  seven;  the  shells  with  more 
rounded  form  and  more  numerous  ribs  suggest  the  densata,  but 
the  ribs  are  higher  and  more  foliaceous.  and  can  be  exactly  du- 
plicated by  scores  of  true  marginata  in  the  Cornell  collection. 
The  above  determination  must  however  be  considered  as  purely 
provisional  at  the  present  time. 

The  typical  P.  densata  was  described  by  Conrad  from  the 
lower  Chesapeake  Miocene  of  New  Jersey,  but  it  also  occurs  in 


Costa  Rica  Miocene — Olsson 


209 


381 


the  synchronous  Calvert  formation  of  Maryland.  It  is  also  found 
as  a lower  Miocene  fossil  in  Florida  and  Dali  recorded  it  from 
the  Bowden  beds  of  Jamaica  and  from  the  Oligocene  of  Gual- 
lava,  Costa  Rica.  The  P.  marginata  Conrad  is  an  Upper  Chea- 
peake  Miocene  and  Pliocene  fossil  of  the  eastern  United  States. 
Gatun  Stage:  Water  Caj', 

Old  Ma7i  SamCreek,  i mile  south  of  the  beach. 

Genus  UIVIAEA,  Born 

Limaea  solida  Dali  Plate  28,  figure  10 

Limcea  solida  Dali,  1898,  Trans,  Wagner  Free  Inst.  Sci.,  vol.  3,  pt.  4, 
p.  769,  pi.  35,  figs.  4,  5. 

A small,  solid  shell,  externally  sculptured  like  a small  Gly- 
cymeris.  It  has  12  rounded  ribs  and  a coarsely  crenulated  basal 
margin.  Our  single  specimen  from  Costa  Rica  is  a little  smaller 
than  DalTs  specimens  from  Bowden. 

Gatun  Stage:  Coll.  Red  Cliff  Creek. 

Genus  ANCMIA,  (Linne)  Muller 

Anomia  simplex  d’Orbigny  Plate  21,  figure  6 

Anomia  ephippium  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p. 
75,  ph  43,  fig-  4-  Not  of  Dinne. 

Anomia  simplex  d’Orbigny,  1845,  Hist.  Pol.  y Nat.  Isla  de  Cuba,  p. 

367. 

Anomia  ephippium  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
257- 

Anomia  simplex  Dali,  1898,  Trans.  Wagner  Free  Inst.,  Sci.,  vol.  3, 
pt.  4,  p.  784. 

Anomia  simplex  Bose,  1906,  Boll,  de  Inst.  Geol.  de  Mexico,  numero 
22,  p.  25,  pi.  2,  figs.  18-23. 

Anomia  simplex  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  355,  pi.  26, 
fig-  15- 

The  Anomia  smiplex  is  both  common  and  characteristic  in 
the  Gatun  of  Costa  Rica  as  well  as  in  certain  parts  of  the  Prcv- 
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ince  of^  Colton,  Panama,  near  the  Canal  Zone.  It  frequently 
gives  rise  to  important  zones  in  the  lower  part  of  the  Gatun  for- 
mation, where  it  occurs  in  large  numbers  associated  with  Pecten 
levicostatus  Toula. 

The  specimens  are  generally  large,  thin-shelled,  smooth  and 
irregular  in  form,  due  to  the  object  on  which  they  were  attach- 
ed. They  average  for  the  upper  valves  about  35  mm  in 
height. 

Anomia  simplex  appears  as  a Miocene  fossil  in  the  eastern 
United  States  for  the  first  time  in  the  St.  Mary’s  formation  of 
Maryland  in  the  upper  part  of  the  Lower  Chesapeake.  It  occurs 
thioughout  the  Upper  Chesapeake  Miocene  and  Pliocene  and 
passes  into  the  recent  fauna.  Locally  as  a fossil  it  mav"  become 
V'^ery  abundant,  as  at  the  base  of  the  Pliocene  overlying  Upper 
Chesapeake  Miocene  along  the  shores  of  Lake  Waccamaw, 
l\orth  Carolina.  It  occurs  rarely  as  a Miocene  fossil  in  Santo 
Domingo,  where  it  has  been  recorded  by  Gabb  and  Maury.  In 
Mexico,  it  occurs  in  the  Miocene  of  Santa  Rosa,  Vera  Cruz  as 
figured  by  Bose. 

Qatun  Stage:  Several  locahhes Pj'ov.  of  Colon^  Panaina . 

Middle  Creek.  Coniadre  Creek. 

Ho7ie  and  Hotel  Creeks. 

Hill  No.  2^  Bana?ia  River,  Soury  Creek,  etc. 

Genus  PLACUNANOMIA,  Broderip 
Piacunanomia  lithobleta  Dali  Plate  21,  figures  3,  4,  5 

Placunanomia  lithobleta  Dali,  1898, Trans.  Wagner  Free  Inst.  Sci.,vol. 
3,  pt.  4,  p.  778. 

Placunanomia  lithobleta  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  356, 
pi.  34,  figs.  I,  2. 

The  Costa  Rican  specimens  are  frequently  widely  plicate, 
nearly  as  much  as  in  the  Duplin  Miocene  P.  plicata  Tuomey  and 
Holmes,  but  the  surface  is  marked  with  fine,  wav}",  radial  threads 
so  that  even  very  small  fragments  of  this  species  are  v^ery  easily 
recognized.  It  occurs  in  the  Miocene  of  Jamaica,  its  type  local- 
ity, and  in  the  Miocene  of  Santo  Domingo. 

Gatun  Stage:  Hill  j.  Banana  River. 
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ORDER  ANOMALODESMACEA 

Genus  THRACiA,  Blainville 
Subgenus  CYATHODONTA,  Conrad 
Thracia  Tristanl,  n.  sp.  Plate  20,  fig.  3 

Shell  thin,  subquadrate,  the  left  valve  slightl}^  convex;  the 
beaks  situated  at  the  posterior  1-3  of  the  shell,  are  low  and  in- 
conspicuous; anterior  end,  wide  and  broadly  rounded,  the  poster- 
ior contracted,  depressed  and  truncated  at  its  extremity;  the  sur- 
face is  sculptured  with  regular  wave- like  folds,  which  on  the 
middle  of  the  shell  are  concentric,  but  are  oblique  on  the  anter- 
ior portion;  they  are  lacking  from  the  posterior  area;  in  addi- 
tion the  whole  surface  is  very  finely  pustulose  and  crossed  b}^ 
very  indistinct  growth-lines. 

Length  42,  height  30,  diameter  of  the  left  valve  7.00  mm- 

'Tho:  Cyafhodonia  gat  une7isis  Toula  of  the  Canal  Zone  is  a 
similiar  but  larger  species,  reaching  a length  of  52  mm.  It  dif- 
fers from  the  Costa  Rican  species  in  its  greater  proportional 
length,  the  more  central  beaks  and  in  its  sculpture,  w^hich  ac- 
cording to  Toula’ s figure  is  strictly  concentric. 

The  C.  undulata  Conrad,  a recent  species  from  the  Gulf  of 
California,  is  sculptured  like  Tristaiii  with  oblique  riblets  but 
the  left  valve  is  depressed  and  strongly  flattened. 

This  species  is  named  for  Professor  J.  Fidel  Tristan,  Director 
of  the  National  Museum  of  Costa  Rica. 

Gatun  Stage:  Rio  Betey. 
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ORDER  TELEODESMACEA 
Genus  CRASSATELLITESj  Kruger 

Crassatellites  Reevei  Gabb  Plate  20,  figure  4 

Crassatella  antillarum  Reeve  ? C.  Reevei  Gabb  1873,  Trans.  Amer. 

Phil.  Soc.  vol.  15,  p.  252. 

Crassatellites  reevei  Brown  and  Pilsbry,  1913,  Proc.  Acad.  Nat.  Sci. 

Phila.,  vol.  64,  p.  515,  pi.  23,  fig.  5. 

The  Crassatellites  Reevei  Gabb  is  not  an  uncommon  fossil 
in  the  Gatun  beds  of  western  Panama  and  Costa  Rica.  Our 
specimens  agree  quite  closely  with  Brown  and  Pilsbry’ s figure  of 
the  single  right  valve  collected  b}^  Gabb  in  the  Miocene  of  Santo 
Domingo.  Young  and  full-grown  specimens  show  a strong 
posterior  angulation  which  extends  from  the  beak  to  the  poster- 
ior ventral  extremity.  The  posterior  end  is  obliquely  truncated 
but  less  so  in  young  shells.  The  surface  sculpture  consists  of 
even,  concentric  costae  which  on  the  slightly  flattened  umbos  are 
a little  wdder  apart  as  in  the  Crassatellites  of  the  section  Scam- 
bula  Conrad.  In  this  later  character,  our  shells  disagree  with 
Brown  and  Pilsbry’ s redescription  of  Gabb’s  type  specimen,  in 
which  the  sculpture  is  said  to  extend  without  any  irregularity 
upon  the  rather  flattened  umbos. 

The  C.  mediamericanus  Brown  and  Pilsbry  from  Sapote, 
Costa  Rica  is  an  earlier  shell  and  is  higher,  less  obliquely  trun- 
cated behind,  more  coarsely  sculptured  and  lacks  the  posterior 
angulation.  In  these  characters  except  the  lack  of  the  posterior- 
umbonal  angulation  it  is  like  the  young  shells  of  Reevei. 

Length  55,  height  36.5,  semi-diameter  10.5  mm. 

50  35  diameter  2 1 mm, 

58  42  semi-diameter  14  mm. 
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Gatun  Stage:  Water  Cay. 

Old  Man  Sam  Creek,  Coll.  No.  6. 

Ba?iana  River. 

Subgenus  CRASSINELLA,  Guppy 

Crassatellites  bowdenensis  Dali,  variety  costaricensis,  n.  var. 

Plate  29,  figure  12 

Cf.  Crassatellites  {Crassinella)  bowdenensis  Dali,  1903,  Trans.  Wagner 
Free  Inst,  Sci.,  vol.  3,  pt.  6,  p.  1476,  pi.  50,  figs.  2,  3. 

Shell  small,  triangular,  slightl}"  convex,  subequilateral,  the 
anterior  end  generally  a little  longer  and  more  pointed;  beaks 
triangular,  slightly  pointing  forwards;  lunule  large,  narrow!}' 
lanceolate,  smooth;  escutcheon  small;  surface  sculptured  with 
small,  even,  concentric  riblets  which  on  some  shells  may  be 
strong  and  persistent  over  the  greater  part  of  the  shell,  or  on 
some  specimen  sub-obsolete;  interior  of  shell  cavity  shallow,  with 
a moderately  heavy  hinge. 

Length  3.00,  height  2.75,  diameter  .75  mm. 

3-50.  3-50,  .75  mm. 

The  typical  bowdenensis  Dali  from  the  Bowden  Miocene  of 
Jamaica  is  a more  solid,  more  convex  and  triangular  shell.  The 
variety  costaj'iceiisis  is  very  abundant  at  several  localities  in  Costa 
Rica  in  certain  horizons.  The  sculpture  varies  from  strong, 
even,  concentric  riblets  covering  the  greater  part  of  the  shell,  to 
forms  which  are  nearly  smooth. 

Gatu7i  Stage:  Hill  la,  Ba7iana  River. 

Middle  Creek. 

Zone  g,  Quit  an  a Ci'eek. 

Crassatellites  midlensis,  n.  sp.  Plate  29,  figure  ii 

Shell  small,  trigonal,  slightly  convex  and  equilateral;  the 
beaks  are  central  and  erect;  the  dorsal  margins  straight  and 
meeting  at  the  beaks  nearly  at  right  angles;  the  surface  is  sculp- 
tured with  subregular,  distant,  concentric  lamellae-like  riblets. 
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numbering  about  10;  the  interspaces  carry  irregular,  finer,  con- 
centric lines;  lunule  narrowly  lanceolate,  with  the  escutcheon 
narrow  and  smaller;  interior  of  shell  cavity  shallow,  with  a mod- 
erately heavy  hinge. 

Length  3.25,  height  3.25,  diameter  of  one  valve  i.oo  mm. 

A small,  rare  species,  somewhat  like  the  C.  Guppyi  Dali  of 
the  Miocene  of  Jamaica,  but  more  trigonal,  with  more  central 
beaks  and  somewhat  different  sculpture.  The  sculpture  and 
form  are  very  similar  to  specimens  of  C.  galvestonensis  Harris  in 
the  Cornell  Collection  from  the  Chesapeake  Miocene  of  York- 
town,  Va.  This  latter  species  is  generally  much  worn  but  per- 
fect specimens  have  a coarse  concentric  sculpture  like  that  of 
lu7iulatus  Conrad.  The  Costa  Rican  shells  are  however  ver}" 
much  .smaller. 

Gatun  Stage:  Middle  Creek,  C.  R. 

Coll.  /,  East  Grape  Pohit  Creek. 

Water  Cay,  Panama. 

Genus  CARDITA^  (Bruguiere)  Lamarck 
Cardita  caribbeanensis,  n.  sp.  Plate  26,  figure  22 

Shell  small,  moderately  convex,  elongate,  its  length  a little 
less  than  twice  its  height;  beaks  very  near  the  anterior  end  are 
small  but  distinct;  an  umbonal  ridge  extends  from  the  beaks  to 
the  posterior-ventral  extremity  and  along  which  and  bordering 
the  ribs  are  largest;  the  right  valve  with  about  20,  hight,  narrow 
and  sharply  nodulose  ribs,  separated  by  wide,  triangular,  smooth 
interspaces;  6 of  the  ribs  are  situated  on  the  posterior-dorsal 
submargins,  and  of  which  the  4th  and  5th  from  the  dorsal  mar- 
gin are  much  smaller  than  the  others;  of  the  remaining  ribs,  the 
largest  are  found  on  the  umbonal  ridge,  and  become  progressive- 
ly .smaller  anteriorly;  lunule  small  but  distinct;  hinge  of  the 
right  valve  that  of  typical  Cardita,  with  3 cardinal  teeth  of  which 
the  middle  one  is  much  the  largest,  no  laterals;  ventral  margin, 
internally  fluted  in  harmony  with  the  external  ribs. 
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Length  18,  height  12.50,  diameter  of  the  right  valve 
5.50  mm. 

This  small  species  represented  by  a single  right  valve  in  our 
collection  appears  to  be  a true  Cardita^  its  hinge  being  es.sential- 
ly  that  of  the  recent  West  Coast  Cardita  laticostata  Sowerb3^ 
With  the  exception  of  a few  doubtful  species  in  the  Eocene  of 
United  States,  true  Cai^dita  has  heretofore  not  been  found  as  a 
fossil  in  the  Americas  and  its  recent  American  species  are  con- 
fined to  the  Pacific  coast. 

Compared  with  the  recent  Cardita  laticostata  Sowerbj^,  which 
is  abundant  along  the  Pacific  Coast  of  Panama,  the  fossil  shell 
differs  in  its  smaller  size,  smaller  umbos  and  in  form.  Its  lunule 
is  like  that  of  laticostata. 

Gatun  Stage:  Banana  River. 

Section  CARD  1 TAMERA,  Conrad 

Cardita  matima,  n.  sp.  Plate  32,  figure  8 

Shell  robust,  solid,  strongly  inequilateral  with  the  beaks 
situated  at  the  anterior  extremity  of  the  shell;  umbos 
large  and  full  with  strongly  curved  beaks  above  the  small, 
.sunken  lunule;  outline  of  the  shell  from  within  is  subrectangu- 
lar  with  straight  ventral  and  posterior  sides  which  meet  at 
nearly  right  angles;  sculpture  of  about  18  strong,  heav}^  cord- 
like ribs,  separated  by  interspaces  1-3  of  their  width;  the  ribs 
are  strongly  nodulated  on  the  disk  and  umbonal  portion  of  the 
shell,  but  below  they  are  simply  irregularly  wrinkled;  a deep 
furrow  extends  from  the  beaks  to  the  posterior  extremity,  just 
above  the  umbonal  angle;  the  rib  forming  the  summit  of  the 
ridge  between  the  umbonal  furrow  and  the  hinge-line  is  larger 
than  those  on  each  side;  shell  cavity  deep  with  a crudely  den- 
ticulated ventral  and  posterior  margin/  hinge  large  (broken  in 
our  specimen),  with  a well-developed  anterior  lateral  tooth  in  its 
left  valve. 

Length  30,  height  25,  semi-diameter  12  mm. 
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But  a single  specimen  of  this  very  distinct  vSpceies  was  col- 
lected by  Dr.  A.  C.  Veatch  from  the  Upper  Gatun  of  Old  Man 
Sam  Creek  in  eastern  Costa  Rica.  It  differs  from  the  other 
known  American  Carditameras  by  its  convex  shell  and  stronglx-  | 
curved  beaks.  The  ribs  are  large  and  strongly  nodulated  at 
first,  becoming  irregularly  wrinkled  near  the  ventral  margin. 
The  hinge  is  unfortunately  broken  on  our  specimen,  a left  valve, 
but  the  small  anterior  lateral  still  remains  which  shows  this  shell 
to  belong  to  the  section  Carditamera 

Gahm  Stage:  Old  Man  Sa?n  Creek,  i mile  south  from 
shore. 

Genus  VENERICARDIA, Lamarck 

Venericardia  scabricostata  Guppy  piate  32,  figures  14,  17 

Cardita  scabricostata  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  London, 
vol.  22,  p.  293,  pi.  18,  fig.  10. 

Cardita  scabricostata  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
252.  ’ ; 

Venericardia  scabricostata  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  ; 
362,  pi.  33,  fig.  I.  ’ ’ : 

This  species  originally  described  by  Guppy  from  the  Bowden  J 
beds  of  Jamaica  is  common  in  the  Miocene  of  Costa  Rica  and  ' 
Uequently  forms  small  zones  in  the  Gatun  beds.  It  occurs  also  : 
in  the  Miocene  of  Santo  Domingo. 

The  ribs  numbering  about  18  are  high,  narrow  and  strongly  ! 
granulated.  The  interspaces  are  wide  and  generally  smooth.  \ 
Gatun  Stage:  Zone  E,  G,  Saury  creek.  | 

Zone  I , j,  East  Gi'ap^  Point  creek.  j 

Coll.  5,  Red  Cliff  creek.  j 

Headwaters  of  Middle  creek. 

Coll.  C,  Comadre  creek. 

Venericardia  Terryi,  n.  sp.  Plate  32.  figures  12,  13 

Shell  of  medium  size,  solid,  moderately  convex  and  sub-cir- 
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ciilar  in  form;  beaks  situated  well  forward  and  but  slightly 
back  of  the  extreme  anterior  end  of  the  shell;  the  beak  itself  is 
small  and  loosely  coiled  over  the  small  sunken  lunule;  sculpture 
consists  of  about  13,  low,  wide,  smooth  ribs  which  fit  so  closely 
together  that  there  are  no  interspaces  between  them;  the  ribs  are 
rounded  in  section  on  the  umbos,  wide  and  low  ventall}^;  the  ribs 
are  largest  about  the  middle,  small  and  fading  away  on  the  poster- 
ior and  anterior  dorsal  submargins;  interior  concealed  in  a hard 
sandstone  matrix. 

Length  22,  height  21,  semi-diameter  6 mm. 

The  first  specimens  of  this  interesting  species  was  collected 
by  Mr.  R.  Terry  from  some  Gatun  sandstones  in  Quitana  Creek, 
a small  tributar}^  streams  of  the  Rio  Betey.  In  that  locality,  it 
is  an  abundant  species  and  occurs  in  small  zones. 

It  is  related  to  the  recent  Pacific,  V.  crassicostata  Sowerby 
but  is  a much  smaller  species. 

Gatun  Stage:  Quitana  Creek. 

Hill  No.  j.  Banana  River. 

Subgenus  PLEUROMERIS,  Conrad 
Venericardia  Conradiana  Gabb,  var.  limonensis,  n.  var.  Plate  26,  figs.  19,  20 

Cardita  Conradiana  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  8, 

2nd  series,  p.  377,  pi.  47,  fig.  79. 

Shell  small,  subcircular,  moderately  convex;  umbos  high 
and  prominent,  with  small,  inconspicuous  beaks  at  the  anterior 
1-3  of  the  shell;  the  sculpture  consists  of  about  18  heavy,  gran- 
ulated ribs,  separated  b}^  somewhat  narrower  interspaces;  interi- 
or of  the  shell  deep,  the  hinge  with  2 cardinal  teeth  and  a small 
posterior  and  anterior  lateral. 

Length  7.00,  height  7.00,  diameter  of  the  left  valve 
3.00  mm, 

Gabb  specimen  described  from  the  Pliocene  beds  of  the 
Limon  Peninsula,  measures  i^  mm  in  length.  His  enlarged 
figure  is  very  similiar  to  the  present  shell,  in  its  subcircular  form 
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and  in  number  of  ribs.  The  figure  of  the  hinge  shows  the  two 
cardinal  teeth  but  no  laterals. 

The  common  tride7itata  Say  of  the  Upper  Chesapeake  Mio- 
cene and  recent  fauna  of  the  West  Indies  differs  mainly  in  its 
more  triangular  form. 

Gatlin  Stage:  Port  Limon. 

Genus  CHAM  A,  (Linne)  Bruguiere 
Chama  congregata  Conrad  Plate  28,  figure  ii 

Chama  congregata  Conrad,  1833,  American  Journal  of  Science,  vol.  23, 
P.  34L 

Chama  congregata  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  32, 
pi.  17,  fig.  2. 

Chama  congregata  Dali,  1903.  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3. 
pt.  6,  p.  1400. 

Chama  congregatoides  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  200, 
pi.  33.  fig.  8. 

Our  specimens  from  Costa  Rica  are  all  small  and  belong  to 
the  upper  or  free  valve,  which  in  this  species  is  the  right.  These 
specimens  cannot  be  distinguished  from  true  congregata  of  the 
.same  size  from  the  eastern  United  States,  where  it  is  an  abund- 
ant fossil  throughout  most  of  the  Chesapeake  Miocene.  The 
upper  or  right  valve  is  finely,  radiately  frilled  or  fluted  and  these 
frills  are  cut  b}^  the  concentric  lamellae.  The  attached  or  left 
valve  is  more  coarsely  sculptured, both  radially  and  concentrical- 
ly- 

Gatun  Stage:  Water  Cay. 

Coll.  Red  Cliff  Creek. 

Genus  ECHINOCHAMA,  Fischer 

Echinochama  antiquata  Dali  Plate  28,  figure  8 

Chama  antiquata  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  London,  vol. 
22,  p.  294.  Not  of  Linne. 

Echinochama  antiquata  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
3,  pt.  6,  p.  1404,  pi.  54,  fig.  9. 
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'tiot  EchUwchana  antiquata  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p. 

365,  pi.  33,  fig.  10.  E.  yaqnensis  Maury. 

This  species  described  by  Dali  from  the  Bowden  beds  of 
Jamaica  differs  from  the  common,  recent  archiella  Linne  of  the 
West  Indies,  by  its  more  numerous,  irregular  and  lower  ribs 
which  bear  only  small,  short  spines.  In  arcinella  the  middle 
ribs  are  heavy  and  bear  large,  stump-like  spines  and  the  wide 
interspaces  are  reticulated  with  a coarse,  mesh-like  sculpture. 

Gatun  Stage:  Middle  Creek, 

Coll.  6,  Old  Man  Sam  Creek. 

Hill  No.  I,  Banana  River. 

Rio  Blanco. 

Echinocama  yaquensis  Maury  Plate  28,  figure  5 

Chama  arcinella  Moore,  1853,  Quart.  Journ.  Geol.  Soc.  Eondon,  vol. 

9,  p.  130.  Not  of  Linne. 

Chama  arcinella  Gabb,  1873,  Trans.  Anier.  Phil.  Soc.,  vol.  15,  p. 

251. 

Chama  arcinella  Guppy,  1874,  Quart.  Journ.  Geol.  Soc.  London,  vol. 

32,  p.  531- 

Echinochama  antiquata  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  365, 

pl-  33.  fig-  lo-  Not  of  Dali. 

Echhwchama  antiquata  m-ax.  yaquensis  Maury,  1917,  op.  cit.  p.  365,  pl. 

33,  figs.  II,  12, 

Echinochama  trachyderma  Pilsbry  and  Johnson,  1917,  Proc.  Acad. 

Nat.  Sci.  Phila.,  p.  197. 

The  Echinochama  yaquensis  Maurt^  from  the  Miocene  of 
Santo  Domingo,  where  it  is  the  prevaling  species,  differs  from 
the  antiq2iata  by  the  reduced  number  of  its  ribs,  which  in  some 
cases  are  nearly  obsolete  and  in  having  its  surface  covered  with 
a coarse,  mesh-like  sculpture  of  raised  pustules. 

In  Costa  Rica,  the  antiquata  is  the  common  species,  but  we 
have  also  a single  species  of  yaquensis  collected  from  the  lower 
Gatun  near  Old  Harbor. 
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Gaiun  Stage:  Old  Harbor. 

Gatun,  C.  Z. 


Genus  DIPLODONTA,  Brown 
Section  DIPLODONTA,  s.  s. 

Diplodonta  collina,  n.  sp.  Plate  32,  figure  15 

Shell  small,  subcircular,  convex;  umbos  wide,  with  small 
inconspicuous  beaks,  slightly  posterior  of  the  middle;  anterior 
and  posterior  extremities  well  rounded  into  the  base  forming  a 
part  of  the  same  circle;  surface  sculptured  with  fine,  even,  con- 
centric threads  which  are  nearl}"  lacking  from  the  smooth  umbos; 
hinge  normal,  and  a plain  ventral  margin. 

Length  6.75,  height  6.75,  diameter  of  the  right  valve 
1.60  mm. 

A small  shell  resembling  the  Diplodo^ita  niicleiformis  Wag- 
ner of  the  Upper  Chesapeake  Miocene  and  the  recent  West  In- 
dian fauna,  but  less  convex  and  more  finely  sculptured. 

Gatun  Stage:  Middle  Creek. 

Section  FELANIELLA,  Dali 

Diplodonta  insula,  n.  sp.  Plate  32,  figure  21 

Shell  small,  slightly  convex,  subcircular;  beaks  slightly 
posterior  of  the  middle  so  that  the  posterior  is  a little  longer 
than  the  anterior;  beaks  low  and  inconspicuous;  both  anterior 
and  posterior  extremities  widely  rounded,  the  posterior  and  the 
ventral  margin  forming  a part  of  the  same  circle;  surface  with 
fine,  concentric  threads  heaviest  on  the  extremities,  but  nearly 
lacking  from  the  umbonal  area;  interior  of  shell  shallow,  the 
right  valve  with  a strongly  bifid  posterior  cardinal;  ventral  mar- 
gin plain. 

Length  6.60,  height  6.50,  diameter  of  the  right  valve 
1.25  mm. 
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A small,  subcircular  shell,  neatly  sculptured  with  fine,  con- 
centric threads.  D.  mmor  Dali  from  the  Bowden  beds  is  strong- 
ly oblique. 

Gahm  Stage:  Water  Cay. 

Genus  MYRTAEA,  Turton 

Myrtaea  limoniana  Dali  Plate  32,  figures  ii,  23 

Myrtcea  limoniana  Dali,  1903,  Trans.  Wagner  P'ree  Inst.  Sci.,  vol.  3, 
pt.  6,  p.  1358,  pi.  52,  fig.  lo. 

A small,  thin  and  slightly  convex  shell,  its  surface  sculptur- 
ed with  fine,  thin  and  sharp,  elevated,  concentric  lamellae.  We 
have  several  specimens  from  the  coral  limestones  of  Port  Limon 
as  well  as  a larger  specimen  from  Zone  4,  of  Red  Cliff  Creek. 
This  later  shell  measures:  heigth  9.50,  length  10.00,  diameter  of 
the  right  valve  2.50  mm.  It  occurs  also  in  the  Bowden  beds  of 
Jamaica. 

Gatun  Stage;  Poi't  Lhnoyi. 

Coll.  Red  Cliff  creek. 

Genus  PHACOIDESj  Blainville 
Subgenus  CALLUCINA,  Dali 

Phacoides  radians  Conrad,  var.  medioamericanus,  n.  var.  Plate  32  fig.  16 

The  Phacoides  radiajis  Conrad  is  a fossil  of  the  Upper  Ches- 
apeake Miocene  of  the  Carolinas  but  has  continued  through  the 
Pliocene  to  the  recent  fauna.  The  Costa  Rican  fossils  differ  from 
typical  radians  in  having  their  umbos  sculptured  with  about 
6 ribs  much  stronger  than  the  concentric,  while  in  typical 
radians,  the  ribs  are  more  numerous  and  about  equal  to  the  con- 
centric lines.  The  medioamericajius  is  also  smaller  as  may  be 
seen  in  the  measurements  given  below,  while  radians  is  large 
(20  mm)  and  often  quite  convex. 

Length  9.5,  height  9,  semi-diametes  2.5  mm. 
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Gatun  Stage:  Headivater  of  Middle  creek. 

Old  iMan  Sam  creek ^ i mile  south  of  the  beach. 

Subgeniis  HERE,  Gabb 

Section  CAVILUCINA,  Fischer 
Phacoides  trisulcatus  Conrad 

Lucina  trisulcata  Conrad,  1841,  Trans.  Amer.  Assoc.  Nat.  andGeol., 
vol.  I.  p.  no. 

Lucina  trisulcata  Conrad,  1845,  Fossils  of  the  Medial  Tertairy,  p.  71, 
pi.  40,  fig.  5. 

Phacoides  {Cavilucina)  trisulcatus  Dali,  1903,  Trans.  Wagner  Free 
Inst.  Sci. , vol.  3,  pt.  6,  p.  1369. 

Few  specimens  from  the  Gatun  of  Middle  Creek.  They 
are  identical  with  typical  specimens  from  the  Chesapeake  Mio- 
cene of  the  eastern  United  States.  The  species  also  occurs  in  the 
recent  fauna. 

Gatun  Stage:  Middle  creek. 

Old  Man  Sam  creek. 

Subgenus  LUCINISCA,  Dali 

Phacoides  costaricensis,  n.  sp.  Plate  32,  figure  5 

Shell  subcircular,  moderately  thick  and  but  slightly  convex; 
beaks  small  and  inconspicuous,  a little  in  front  of  the  middle; 
dorsal  area  impressed  and  well  defined;  sculpture  consists  of 
strong,  regular,  radial  threads,  widely  separated  by  interspaces 
2 or  3 times  the  width  of  the  threads  themselves;  the}^  are  cro.ss- 
ed  by  distant  but  regular  concentric  ridges,  the  intersection  form- 
ing small  beads  or  granulations,  strongest  on  the  anterior  and 
posterior  extremities;  the  lunule  is  narrow,  lanceolate  and  with 
the  concentric  sculpture  predoniinanting;  interior  of  shell  cavity 
rather  shallow,  the  ventral  margin  coarsely  serrated  by  the  ex- 
ternal sculpture. 
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Length  11.50,  height  ii.oo,  diameter  of  the  left  valve 
2.25  mm. 

This  species  is  recognized  by  its  depressed  or  but  slightly 
convex  shell  and  coarse  sculpture,  of  which  the  radial  is  a little 
stronger.  Phacoides  cribrarius  Sa)^  and  nassula  Conrad  are  both 
more  convex,  with  the  concentric  lamellae  more  distantly  spaced 
on  the  umbos  and  dominating  over  the  radial.  P.  viuricatus 
Spengler  of  the  West  Indies  is  much  more  finel}^  sculptured. 

We  have  also  a young  shell  from  Water  Cay  which  is  pos- 
sibly P.  nassula^  var.  caloosa?ia  Dali  of  the  Florida  Pliocene.  It 
is  very  close  to  specimens  of  that  species  in  the  Cornell  collec- 
tion. 

Gatlin  Stage:  Middle  creek. 

Phacoides  bocasensis,  n.  sp.  Plate  32,  figure  6 

Shell  thin,  subcircular,  depressed;  dorsal  area  well  defined 
by  a marked  change  in  sculpture;  beak  small,  but  distinct,  placed 
a little  in  front  of  the  middle;  the  sculpture  on  the  disk  of  the 
.shell  is  fine,  composed  of  subequal,  radial  threads,  separated  by 
narrow  interspaces;  the  ribs  and  interspaces  are  crossed  by  fine, 
concentric  threads  or  ridges  which  produce  a finely  scabrous 
surface;  the  concentric  threads  are  a little  more  widely  spaced 
on  the  umbos;  the  dorsal  area  is  defined  by  a stronger  radial,  be- 
yond which  follows  a wide  radial  band,  strongly  sculptured  with 
the  concentric  threads  or  lamellae  but  lacking  in  radials;  the  up- 
per half  of  the  dorsal  band  bears  in  addition  to  the  concentric 
lamellae,  2 or  3 weak  but  scabrous  radial  threads;  the  lunule  is 
very  narrow,  lanceolate  and  with  a few  strong,  concentric  lame- 
llae; interior  of  the  shell  cavit}"  shallow,  with  the  ventral  margin 
finely  crenulated. 

Length  10.00,  height  9.25,  diameter  of  the  left  valve 
2.00  mm. 

A depressed  and  very  finely  sculptured  species  whose  gener- 
al form  is  that  of  P.  muricatus  Spengler  of  the  recent  West  In- 
dian fauna.  It  is  more  regularly  sculptured  than  the  P.  hispan- 
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lolana  Maury  of  the  Cercado  formation  of  Santo  Domingo  but 
the  main  difference  lies  in  their  dorsal  areas,  that  of  hispaniolana 
Maury  being  sculptured  more  or  less  like  the  rest  of  the  shell; 
in  bocasensis,  as  described  above,  the  sculpture  of  the  dorsal  area 
is  dominantly  concentric,  only  the  upper  half  bearing  2 or  3,  low 
but  scabrous  radials. 

Gatim  Stage:  Bocas  del  Toro. 

Subgenus  PARV!LUC1NA,  Dali 
Section  BELLUCINA,  Dali 


Pfiacoides  actlnus  Dali  Plate  32,  figure  24 

Phacoides  {Bellucina)  actinus  Dali,  1903,  Trans.  Wagner  Free  Inst. 
Sci.,  vol.  3,  pt.  6,  p.  1385,  pi.  52,  fig.  3. 

Dali  gives  for  his  typical  specimens  from  the  Bowden  beds 
of  Jamaica,  a height  of  4.50  mm,  while  the  Panama  shells,  all 
from  Bocas  Island,  do  not  exceed  3 mm  in  height  but  agree  in 
other  respects.  It  is  also  recorded  by  Maury  from  the  upper 
part  of  the  Cercado  formation  of  Santo  Domingo. 

Gatun  Stage:  Bocas  del  Toro. 

Genus  DIVARICELLA,  von  Martens 
Divarlcella  quadrisulcata  d’Orbigny  Plate  32,  figure  20 

Luchia  divaficata  Conrad,  1840,  Fossils  of  the  Medical  Tertiary,  p.  39, 
pi.  20,  fig.  3,  but  not  of  Linne. 

Lucma  quadrisulcata  d’Orbigny,  1846,  Voy.  Am.  Mer. , p,  584. 

Dtvaricella  quadrisulcata  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci. , 
vol.  3,  pt.  6,  p.  1389. 

Lucina  {Divaricella)  quadrisulcata  Bose,  1906,  Boll,  de  Inst.  Geol.  de 
Mexico,  numero  22,  p.  77,  pi.  ii,  figs.  2,  3. 

This  species  is  very  rare  in  Costa  Rica.  The  shells  are  rath- 
er thin  and  generally  more  finely  sculptured  and  approach  in 
this  respect  the  D.  compsa  Dali  of  the  Florida  Pliocene.  Our 
larges  specimen  measures:  height  14  m,  length  10  mm,  diameter 
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of  left  valve  4.50  mm.  The  D.  prevaricata  Guppy  of  the  Mio- 
cene of  Santo  Domingo  and  Jamaica  measures  only  8 mm  in 
height. 

The  D.  quadrisulcaia  is  a recent  species  of  the  West  Indies 
appearing  in  the  east  coast  Miocene  of  the  United  States  for  the 
first  time  in  the  Upper  Chesapeake. 

Gatun  Stage: Coll.  ^,5,  Red  Cliff  creek. 

Middle  creek. 

Genus  CARDSUIVI,  Linne 
Subgenus  TRACHYCARDIUIVl,  Moerch 

Cardium  stiriatum  Brown  and  Pilsbry  Plate  27,  figures  4,  5 

Cardium  {Trachycardinm)  stirialuni  Brown  and  Pilsbr)%  1911,  Proc. 

Acad.  Nat.  Sci.  Phila.,  vol.  63,  p.  366,  pi.  28,  fig.  ii. 

This  is  most  elegant  of  the  several  species  of  Cardium  in 
the  Miocene  of  Panama  and  Costa  Rica.  The  shell  is  high  and 
inflated  with  about  30  radial  ribs  which  are  peculiarly  sculptur- 
ed with  twisted  or  obliquely  projecting  tuberclers  placed  on  the 
posterior  side  of  the  ribs  and  overhanging  the  adjacent  inter- 
space. Large  specimens  may  reach  a height  50  mm.  It  is  re- 
lated to  the  recent  West  Coast  Cardium  belcheri  Broderip. 

Gatun  Stage:  Gatun,  C.  Z. 

Water  Cay,  Panayna. 

Hill  No.  I,  Banana  River. 

Cardium  dominicense  Gabb  Plate  27,  figure  2 

Cardium  ) Trachycardinm')  dominicense  Gabb,  1873,  Trans.  Amer. 
Phil.  Soc.,  vol.  15,  p.  25. 

Cardium  { Trachycardinm)  dominicense  Gsibh,  1881,  Journ.  Acad.  Nat. 
Sci.  Phila. , 2nd  series,  vol.  8,  p.  344. 

Cardimn  {Trachycardinm)  gatunensis  Toula,  1908,  Jahrb.  der  K-K 
Geol.  Reichsanstalt  Wien,  vol.  58,  p.  720,  pi.  27,  fig.  4.  Not  Card- 
ium {Fragum)  gatunensis  DsW,  1900. 
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Cardin:)!  ( Tr achy  car diuni)  dominicense  Brown  and  Pilsbry,  1911,  Proc, 
Acad.  Nat.  Sci.  Phila.,  vol.  63,  p.  367. 

A large  species  abundant  in  the  Canal  Zone  but  usually  only 
as  internal  casts.  It  appears  to  be  rare  in  Costa  Rica,  our  col- 
lection containing  only  a few  fragments  of  a large  individual 
from  East  Grape  Point  Creek.  It  is  distinguished  not  only  by 
its  large  size,  but  very  numerous  (60-f ) fine  ribs. 

Gatun  Stage:  Gatun,  C.  Z. 

East  Grape  Point  Creek^  C.  R. 

Sapote,  C.  R.  {Gabb) 

Cardium  costaricanum,  n.  sp.  Plate  27,  figure  3 

Shell  ovate,  solid,  inflated;  umbos  wide  and  full  with  high 
beaks;  sculpture  of  about  24  strong  ribs,  rounded  or  subtrian- 
gular  in  section  with  their  apex  leaning  posteriorly  except  those 
on  the  posterior  slope  which  lean  anteriorly;  interspaces  narraw, 
formed  b}-  the  sides  of  the  ribs;  the  ribs  are  mostly  smooth  ex- 
cept those  on  the  anterior  half  of  the  shell  which  have  their  pos- , 
terior  side  more  or  less  granulated;  this  granulation  is  found  al- 
so on  a few  of  the  central  ribs  near  their  ventral  margin;  hinge 
narrow;  internal  margin  fluted  in  harmony  with  the  external 
ribs. 

Length  24.50,  height  34,  semi-diameter  15  mm. 

This  species  is  not  uncommon  in  Costa  Rica  and  ma^^  easily 
be  confused  with  the  C.  dominicanum  Dali.  It  differs  in  its 
larger  side,  narrow  umbos,  more  pointed  beaks  and  more  flatten- 
ed ribs. 

Gatun  Stage:  Coll.  East  Grape  Point  Creek. 


Subgenus  FRAGUM,  Bolton 

Cardium  medium  Linnaeu.s  Plate  27,  figure  6 

Cardium  medium  Liniiseus,  1758,  S}'s.  Nat.  ed.  10,  p.  678. 

Cardium  medium  Reeve,  1844,  Conch.  Icon.,  Cardium.,  pi.  6.  fig. 
30. 

Cardium  {Fragum)  medium  Dali,  1900,  Trans.  Wagner  Free  In.st. 
Sci.,  vol.  3,  pt.  5,  p.  1 101. 
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A recent  West  Indian  species  but  also  common  as  an  Up- 
per Miocene  and  Pliocene  fossil  along  the  Atlantic  coastal  plain 
of  eastern  United  States.  The  ribs  number  24  to  27  in  front  of 
the  umbonal  angle.  Dali  has  described  a Cardium  (Fragnm) 
gatunensis  from  Gatun,  on  which  the  ribs  number  only  16  in 
front  of  the  truncation  and  10  behind. 

Gatun  Stage:  Port  Limon. 

Section  TRIGONIOCARDIA  Dali 

Cardium  heretiium,  n.  sp.  Plate  27,  figure  10 

Shell  small,  solid,  oblique,  convex  and  subquadrate;  strong- 
ly carinate  on  the  posterior-umbonal  slope  and  truncated;  umbos 
high  and  prominent;  shell  .sculptured  anterior  to  the  truncation 
with  12  or  13  strong  ribs,  separated  by  interspaces  about  ^ to 
ys  as  wide;  there  are  7 or  8 smaller  ribs  on  the  posterior  trun- 
cation; the  interspaces  are  finely  sculptured  with  small,  elevated 
cross-threads;  the  anterior  set  of  ribs  on  the  type  specimens  are 
wide,  subequal  and  smooth;  the  posterior  are  unequal,  with  the 
three,  bordering  the  umboal  angulation  much  the  smaller  and 
bearing  small  and  scattered  pustules;  on  the  posterior  ribs  where 
the  pustules  are  lacking,  are  small  dot-like  depressions. 

Height  11.50,  length  11.50,  diameter  6.00  mm. 

This  species  approaches  the  Cardiu7?i  apatetiami  Dali  from 
the  Oak  Grove  sands  of  Lower  Miocene  age  in  Florida.  It  dif- 
fers by  its  more  oblique  umbos  and  proportionately  higher  shell. 
The  pustules  are  variously  developed  and  on  some  shells  are 
more  strongly  developed  and  ma}^  also  appear  on  some  of  the 
ribs  anterior  to  the  truncation.  These  more  strongly  sculptured 
shells  may  prove  with  more  material  to  belong  to  another 
species. 

Gatun  Stage:  Rio  Betey. 

Banajia  River. 

Estrella  River. 
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Subgenus  PAPYRIDEA,  Swainson 

Cardium  spinosum  Meuschen,  var.  Turtoni  Dali  Plate  27,  figure  i 

Cardiuni  {Papyridea)  spinosum  var.  Tmtoni  Dali,  1900,  Trans.  Wag- 
ner Free  Inst.,  Sci.,  vol.  3,  pt.  5,  p.  1108. 

The  fossil  shells  from  Costa  Rica,  are  referrible  to  this  var- 
iety of  spinos2im,  distinguished  by  having  the  interspaces  be- 
tween the  ribs  marked  wdth  a flat  thread,  between  sharp  grooves. 
This  variety  is  also  found  fossil  in  the  Chesapeake  Miocene  at 
Jackson  Bluff  Florida  and  in  the  Pliocene  Caloosahatchie  beds  of 
the  same  vState.  It  the  recent  fauna  it  is  confined,  according  to 
Dali,  to  the  eastern  Atlantic,  with  the  typical  spinosum  in  the 
West  Indies  and  a third  variety  aspersum  Sowerby  along  the 
Pacific  side. 

Gatun  Stage:  Port  Pimon. 

Subgenus  LAEVSCARDIUI^,  Swainson 
Cardium  serratum  Linnaeus  Plate  27,  figures  ii,  12 

Cardiuni  serratum  Linnaeus,  1758,  Syst.  Nat.,  ed.  10,  p.  680. 

Cardium  {Lisvicardium)  serratum  Dali,  1900,  Trans.  Wagner  Free 
Inst.  Sci.,  vol.  3,  pt.  5,  p.  mo. 

Cardium  {^Ccsvicardium')  serratum  Brown  and  Pilsbry,  1911,  Proc 
Acad.  Nat.  Sci.  Phila.,  vol.  63,  p.  367. 

Cardium  {Lesvtcardium)  serratum  Maury,  1917,  Bull.  Amer.  Pal.,  vol. 
5,  P.  376,  pi.  36,  fig.  8. 

Most  of  the  fossil  shells  are  indistinguishable  from  recent 
examples  of  serratum  from  the  West  Indies.  Others  shells  are 
decidely  oblique  and  approach  in  form  the  C.  sublineatum  Con- 
rad of  the  Upper  Chesapeake  Miocene  of  eastern  United  States, 
^he  C.  venustum  Gabb  from  the  Miocene  of  Santo  Domingo  is 
very  distinct  from  serratum  and  characterized  by  its  faintly  flex- 
uous  outline,  strong  radial  striae,  and  in  having  the  lower  cardin- 
al tooth  large  and  strong. 
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Gatuji  Stage:  Gatun,  C.  Z. 


Middle  Creek.  C.  R. 
Rio  Betey,  C.  R. 


Genus  PROTOCARDIA,  Beyrich 


Protocardia  costaricensis,  n.  sp. 


Plate  27,  figure  13 


Shell  small,  rather  thin,  convex;  beaks  a little  anterior  to 
the  middle,  with  high,  inflated  umbos;  the  anterior  end  is  wide- 
ly rounded,  the  posterior  somewhat  truncated;  the  posterior  area 
is  well  differentiated  and  occupies  the  posterior  one-third  of  the 
shell  and  is  sculptured  with  numerous  small  radial  threads  sep- 
arated by  wider  interspaces;  these  interspaces  are  finely  sculp- 
tured with  cross-threads;  anterior  of  the  posterior  area  the  shell 
surface  is  sculptured  wdth  small  radial  threads  which  are  finely 
beaded;  on  the  anterior  end  of  the  shell,  the  beading  is  more  ir- 
regular and  is  seen  to  be  made  by  the  concentric  vSculpture. 

Height  18,  length  21,  diameter  of  the  left  valve  7 mm. 

This  species  differs  from  both  P.  jamaicensis  Dali  from  the 
Bowden  beds  of  Jamaica  and  P.  islahispaniolce  Maury  from  the 
Miocene  of  Santo  Domingo  b}^  its  smaller  posterior  area.  It  ap- 
proaches more  closely  the  Dominican  shell  but  is  shorter  and 
more  coarsely  sculptured. 

The  P.  Nezvberryana  Gabb  from  Gatun  is  based  on  a large 
internal  cast  which  is  entirely  unrecognizable. 

Gatun  Stage:  Comadre  creek. 


Protocardia  gurabica  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  377,  pi. 
36,  fig.  10. 

Shell  thin,  inflated,  a little  longer  than  high  and  with  the 
greatest  convexity  about  the  center  of  the  shell;  the  umbos  are 
high,  prominent  and  wide,  and  project  well  above  the  hinge 


Subgenus  LOPHOCARDIUM,  Fischer 


Protocardia  gurabica  Maury 


Plate  27,  figures  7-9 
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margin;  the  anterior  end  is  well  rounded  into  the  base;  the  pos- 
terior end  is  more  contracted  and  gaping  slightly  at  its  extremi- 
t}-;  surface  sculpture  on  the  body  of  the  shell,  anteriorly  con- 
sists of  narrow,  concentric  wrinkles  which  are  best  developed  on 
. the  anterior  end  but  become  obsolete  on  the  middle  of  the  shell 
and  posteriorly;  in  addition  the  whole  surface  carries  fine, 
sub-obsolete  radial  threads;  on  the  posterior  area,  the  sculpture 
is  of  heavier  and  coarser  radial  threads,  lacking  the  concentric, 
except  the  irregular  growth  lines. 

Height  56,  length  32,  diameter  20  mm. 

The  subgenus  LopJiocardium , of  which  there  are  two  recent 
species  along  the  West  Coast  of  Mexico,  differs  from  the  true 
Protocardia^  in  its  gaping  posterior  end  and  lack  of  lateral  teeth 
as  well-as  in  important  difference  in  its  anatomical  structure. 
The  shells  are  strongly  convex,  with  high,  inflated  umbos  and 
are  extremily  thin  and  fragile'. 

The  P.  gnrabica  v/as  described  by  Dr.  Maury  from  the  Gur- 
abo  formation  of  Santo  Domingo,  and  compared  by  her  with  the 
Vickburgian  P . diversa  Conrad,  but  it  appears  to  me  to  be  a typ- 
ical Pophocardiiun  and  representing  the  first  member  of  this  in- 
teresting subgenus  to  be  found  in  the  fossil  state.  As  her  speci- 
men is  very  fragmentary,  I have  redescribed  the  species  from 
better  preserved  Panama  and  Costa  Rican  material.  The  poster- 
ior end  is  gaping  and  the  internal  mold  shows  no  impression  of 
lateral  teeth  along  the  hinge  margin.  It  approaches  closely  the 
L.  AnnettcE  Dali,  dredged  from  8 to  27  fathoms  in  the  Gulf  of 
California,  except  that  it  is  proportionately  longer  and  lacks  the 
concentric  wrinkles  on  its  posterior  area.  The  A.  Cumingi  Brod- 
erip,  the  type  of  the  subgenus,  carries  between  its  posterior  area 
and  the  general  surface  of  the  shell,  a thin  radial  lamina  or  crest, 
extending  from  the  umbos  to  the  ventral  margin. 

The  fossil  shell  is  extremil}^  thin.  It  generally  occurs  simp- 
ly as  internal  molds  which  may  still  retains  a part  of  the  shell 
or  impression  of  its  sculpture  on  its  surface. 
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Gatlin  Stage:  Gatun,  and  Mt.  Hope,  C.  Z. 

Water  Cay. 

yiargavita  Trail,  C.  R. 

Genus  DOSINIA,  Scopoli 
Section  DOSINIDEA,  Dali 

Dosinia  acetabulum  Conrad  Plate  31,  figure  I 

Artemis  acetabulum  Conrad,  1833.  Fossils  of  the  Tertiar}"  Formations, 
p.  20,  pi.  6,  fig.  I. 

Dosinia  acetabulum  Bose,  1906,  Boll,  de  Inst.  Geol.  de  Mexico,  num- 
ero  22,  p.  81,  pi.  II,  figs.  7,  II. 

Dosinia  [Artemis)  cf.  acetabulum 'Toula.,  1908,  Jahrb.  der  K-K,  Geol. 
Reichsanstalt,  Wien,  vol.  58,  p.  727,  pi.  27,  figs.  8,  8a. 

The  Dosinia  acetabulum  has  been  recorded  by  Bose  from 
Mexico  and  by  Toula  from  Panama,  but  their  determinations 
were  based  on  imperfect  material  or  casts.  The  Costa  Rican 
collection  however  contains  a large  series  of  finely  preserved  Do- 
sinias  which  are  unquestionably  the  Dosinia  acetabulum  Conrad 
of  the  Chesapeake  Miocene. 

The  surface  of  the  Costa  Rican  specimens  are  generally 
neatly  sculptured  wdth  even,  concentric  bands  or  ribbons  w^hich 
on  the  middle  of  the  shell  disk  average  2 mm  in  width.  The 
form  of  the  shell  is  subcircular  and  like  the  typical  D.  acetabu- 
lum of  the  Yorktown  formation  of  Virginia  and  North  Carolina. 
The  Costa  Rican  shells  are  equally  as  large  as  the  Chesapeake 
shell  measuring  in  height  70  mm  or  more. 

The  Dosinia  acetabulum  in  the  eastern  United  States,  is  a 
most  characteristic  fossil  of  the  Chesapeake  Miocene,  where  its 
range  extends  throughout  most  of  the  lower  and  upper  Chesa- 
peake formations.  It  is  lacking  from  the  Tower  Miocene  or  the 
Alum  Bluff  formation  of  Florida,  as  well  as  from  the  succeeding 
Pliocene.  In  its  range  through  the  Chesakeake  Miocene,  it 
gives  rise  to  several  well-marked  varieties  of  which  the  broad 
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siibcircnlar  shell  of  the  Upper  Chesapeake  is  the  typical  form.  J 
The  Costa  Rican  shells  are  most  like  the  Upper  Chesapeake  ■ 
typical  acetabulum.  ' 

Brown  and  Pilsbry  have  described  a small  er  and  more  finely 
sculptured  species  from  the  Gatun  Spillway  as  delicatissima. 
This  spceies  is  represented  in  our  collection  from  the  same  place 
and  appears  to  be  distinct.  Toula’s  specimen  from  Gatun,  how^- 
ever,  is  a true  acetabuluju. 

The  Dosinia  acetabtdum  is  a common  fossil  in  the  Gatun 
beds  of  Costa  Rica,  where  it  occurs  most  abundantly  in  the 
lower  part  of  the  formation. 

Gahm  Stage:  Gatun,  C.  Z. 

Hotel  and  Hone  Cree  k. 

Pu7nbri  Creek. 

Hill  No.  j,  Ba7iana  River. 

Coll.  6,  Estrella  River. 

Genus  CLEMENTIA,  Gray 

dementia  dariena  Conrad  Plate  31,  figure  4 

Meretrix  dariena  Conrad,  1856,  Pacific  R.  R.  Reports,  vol.  5,  p.  328, 
pi.  6,  fig.  55. 

dementia  dariena  Gabb,  1881,  Journ.  Nat.  Sci.  Phila. , vol.  8,  p,  344, 
pi.  44.  fig.  16. 

dementia  dariena  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3, 
pt.  6,  p.  1235. 

dementia  dariena  Toula,  1908,  Jahrb.  der  K-K.  Geol.  Reiclisanstalt, 
vol.  58,  p.  725,  pi.  27,  figs.  9,  10, 

dementia  dariena  Hubbard,  1920,  Scientific  Survey  of  P.  R.  and  the 
Virgin  Islands,  vol.  3,  pt.  2,  p.  118,  pi.  19,  figs  10-12. 

This  species  is  ver}^  common  in  the  lower  Gatun  of  the 
Canal  Zone.  It  is  very  rare  in  western  Panama  and  in  Costa 
Rica,  where  it  occurs  in  the  lower  part  of  the  Gatun  formation 
and  in  the  Uscari  shales.  Romanes*  has  recorded  it  from  Bar- 


* Quart.  Journ.  Geol.  Soc.  London,  1912,  vol.  68,  p.  125. 


405 


Costa  Rica  Miocene — Olsson 


233 


ranca  near  Punta  Arenas  on  the  Pacific  coast  of  Costa  Rica, 
from  beds  probably  equivalent  to  the  Lower  Gatun  or  to  the 
Uscari. 

The  shell  is  very  thin  and  fragile,  and  hence  the  specimens 
are  very  frequently  much  crushed  and  distorted  in  shape.  Typi- 
cally the  shell  is  broad  and  high,  the  beaks  anterior  in  position 
and  the  surface  sculptured  with  narrow,  wave-like  undulations 
which  are  best  developed  on  the  umbos. 

Length  70,  height  60.  diameter  34  mm  (Sousi  Creek). 

Uscari  Stage:  Sapote,  C.  Z.  ( Gabb) 

Gatun  Stage:  Gatun,  C.  Z. 

Naficy' s Cay,  Prov.  of  Bocas  del  Toro. 

Upper  Hone  Creek,  ayid  its  tributary  Sousi 
Creek. 

Genus  GAFRARIUIVI,  Bolton 
Section  GOULDIA,  C.  B.  Adams 

Gafrarium  limonensis,  n.  sp.  Plate  32,  figure  18 

Shell  small,  subcircular,  moderately  convex,  umbos  inflated, 
beaks  anterior  to  the  middle:  surface  finely  sculptured  with  even, 
concentric  riblets,  more  or  less  cancellated  by  fine,  radial  threads 
which  are  strongest  on  the  anterior  and  posterior  extremities, 
while  the  concentric  riblets  predominate  on  the  middle  of  the 
shell;  lunule  distinct,  narrowly  lanceolate;  interior  of  the  shell 
deep,  the  hinge  of  both  valves  with  3 cardinal  teeth  and  an  an- 
terior lateral;  ventral  margin  concentrically  grooved  but  not 
tangentially  as  in  Trajisenella. 

Length  4.75,  height  4.25,  diameter  of  the  left  valve 
1.50  mm. 

This  small  Gouldia,  is  fairly  abundant  in  the  Miocene  coral 
limestones  of  Port  Limon,  and  is  characterized  by  its  small,  con- 
vex shell  and  subcircular  form.  Gabb  has  described  a small 
Gouldia  from  the  Pliocene  beds  of  the  Limon  Peninsula,  but  that 
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species  is  more  depressed,  less  circular  and  more  trigonal  in  out- 
line. Gabb’s  species  may  prove  to  be  but  a small  form  of  the 
recent  West  Indien  G.  cerina  C.  B.  Adams, 

Gatlin  Stage;  Port  Limon. 

Old  Man  Sam  creek,  i jnile  south  of  the  beach. 

Gafrarmm  aitism  Dali,  va.  costaricensis,  n.  sp.  Plate  32,  figures  19,  22 

cf.  Gafrariuni  altum  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci. , vol.  3, 
pt.  6,  p.  1249,  pi.  57,  fig.  5, 

Shell  small,  high,  rounded  trigonal,  moderately  convex; 
beaks  small  and  pointed  slightly  forward,  in  j^oung  shell  nearly 
central  but  becoming  with  maturity  slightly  anterior;  anterior 
and  posterior  extremities  nearly  similiar  and  evenly  rounded: 
surface  with  fine,  concentric  lines,  most  distinct  and  even  to- 
wards the  ventral  margin,  and  with  faint,  radial  striae  on  the 
anterior  and  posterior  slopes;  lunule  large,  lanceolate,  defined  b\' 
an  impressed  line;  interior  of  shell  deep,  with  a concentricall}' 
grooved  margin. 

Length  4.85,  height  4.75,  diameter  of  right  valve  1.50 
mm. 

The  Costa  Rican  shells  differ  from  the  typical  altum,  de- 
scribed by  Dali  from  the  Oak  Grove  sands  of  Florida,  in  being 
more  trigonal  in  form  and  with  higher  beaks.  The  sculpture  of 
its  surface  is  mainly  concentric,  the  radials  showing  only  as 
very  faint  striae  on  the  posterior  and  anterior  extremities. 

Gatun  Stage:  Middle  creek. 

Coll.  6,  Estrella  River. 

Genus  .VIACROCALLISTA,  Meek 
Section  CH  ION  ELLA.  Cossmann 

Macrocallista  maculata  Linnaeus  Plate  31,  figures  6,  7 

Genus  maculata  Linnaeus,  1758,  Syst.  Nat.,  ed,  10,  p.  686,  ed.  12,  p. 

IT32. 

Cytherea  dariena  Conrad,  1857,  Pacific  R.  R.  Report,  vol.  6,  p.  72,  pi. 

5,  fig-  21. 
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Callista7nacu lata  Go.hh,  1881,  Journ.  Acad.  Nat.  Sci,  Phila.,  2nd  series, 
vol.  8,  p.  372. 

Macrocallista  {Chionella)  ^naculata  Dali,  1903,  Trans.  Wagner  Free 
Inst.  Sci.,  vol.  3,  pt.  6,  p.  1256. 

Macrocallista  maculata  Brown  and  Pilsbry,  1911,  Proc  Acad.  Nat.  Sci. 
Plila.,  vol.  63,  p.  370. 

The  Macrocallista  maculata  is  a common  and  widely  dis- 
tributed fos.sil  in  the  Costa  Rican  Miocene  and  is  readily  recog- 
nized by  its  depressed,  porcellaneous  and  highly  polished  shell. 
In  the  usual  sandy  phases  of  the  Gatun,  the  species  is  quite  typi- 
cal, but  becomes  high  and  broad  in  the  coralline  or  transitional 
phase. 

A variety  C2ineata  has  been  proposed  by  Gabb  to  include 
shells  in  which  this  posterior-dorsal  slope  is  straight  and  not 
humped  as  usual.  We  have  seen  no  examples  of  this  t\^pe. 

The  Macrocallista  maculata  is  a common  recent  species  of 
the  West  Indies,  appearing  for  the  first  time,  in  the  lower  Mio- 
cene beds  of  the  Chipola  River,  Florida. 

Gatun  Stage:  Headwaters  of  Middle  creek . 

Rio  Blanco. 

Genus  CALLOCARDIA,  A.  Adams 
Subgenus  AGRIOPOIVIA,  Dali 

Callocardla  gatunensis  Dali  Plate  32,  figure  i 

Callocardia  {Agriopoma)  gatunensis  Dali,  1903,  Trans.  Wagner  Free 
Inst.  Sci.,  vol.  3,  pt.  6,  p.  1260,  pi.  54,  fig.i. 

Callocardia  {Agriopoma)  gatunensis  Brown  and  Pilsbry,  1911,  Proc. 
Acad.  Nat.  Sci.  Phila.,  vol.  63,  p.  370. 

A convex,  cordate  shell  very  abundant  in  the  Gatun  beds 
of  the  Canal  Zone,  especially  in  the  quarries  at  Mt.  Hope.  It 
is  a rare  species  in  Costa  Rica,  but  generally  larger,  more  trian- 
gular in  outline  and  somewhat  coarsely  sculptured.  These  shells 
are  nearest  to  DalTs  variety  multiflosa. 
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Dali  also  records  the  species  from  the  Miocene  of  Santo  Do- 
mingo and  Jamaica. 

Gabb’s  C.  sapote?isis,  from  Sapote,  Costa  Rica,  we  have  not 
seen.  It  is  a higher  and  more  Dosinoid  shell  with  nearly  cen- 
tral beaks.  It  is  possibly  but  a variety  of  this  species. 

The  following  measurements  are  of  Costa  Rican  examples: 
Length  46,  height  28,  thickness  35  mm. 

53,  44,  16  mm  (right  valve) 

Gatun  Stage:  Gatun  and  Mt.  Hope^  C.  Z. 

Hill  No.  I,  Banana  River. 

Sousi  Creek  ( Upper  Hone  creek') . 

Genus  PITARIA,  Roemer 
Section  LAMELLICONCHA,  Dali 

Pitarla  circinata  Born  Plate  31  figures  3,  9 

Venus  circinata  Born,  1780,  Test.  Mus.  Vind.  p.  61,  pi.  4,  fig.  8. 

Cytherea  alternala  Broderip,  1835,  Proc.  Zool.  Soc. , p.  45. 

Cytherea  juncea  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  London,  vol. 
22,  p.  682,  pi.  26.  fig.  13. 

Chione  circinata  Gabb,  1873,  Tarns.  Amer.  Phil.  Soc.,  vol.  15,  p.  250. 

Cytherea  juncea  Guppy,  1876,  Quart.  Journ.  Geol.  Soc.  London,  vol. 
32,  p.  531- 

Pitaria  {Lamellico7icha)  circinata  Dali,  1903,  Trans,  Wagner  Free 
Inst.  Sci. , vol.  3,  pt.  6,  p.  1269. 

Pitaria  circinata  Brov:n  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phila. 
vol.  63,  p.  370. 

Pitaria  {Lamelliconcha)  circinata  Maur}’,  1917,  Bull.  Amer.  Pal.,  vol. 
5,  p.  379,  Ph  37,  fig.  I. 

The  Pitaria  circmata  Born  is  a common,  recent  Veneroid 
along  the  Caribbean  coast  of  Panama  and  Costa  Rica.  It  occurs 
also  on  the  west  or  Pacific  side  but  in  a slightly  different  form, 
as  the  variety  alternala  Broderip.  This  variety  differs  from  the 
typical  circinata  by  its  larger,  more  convex  shell  and  more  dis- 
tant concentric  ribs. 
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The  fossil  shells  from  Costa  Rica  are  generally  more  like  the 
West  Coast  alternata^  but  are  smaller  and  with  somewhat  more 
pointed  beaks.  The  species  is  also  found  as  fossil,  in  Santo  Do- 
mingo, Trinidad  and  Venezuela. 

Gahm  Stage:  Gatun,  C.  Z. 

Zone  E.  Saury  Creek,  C.  R. 

Pitaria  Hillii  Dali,  var.  musanica,  n.  var,  Plate  31,  figure  5 

Shell  elongate,  moderately  convex  and  rather  solid;  beaks 
situated  at  the  anterior  yz,  with  the  anterior  extremity  widely 
rounded  but  obtusely  pointed  po.steriorly ; lunule  small,  ridged 
in  the  middle  and  defined  by  a faint  line;  posterior-dorsal  area 
broad  and  flat;  surface  of  the  shell  sculptured  with  low,  irregu- 
lar, rounded,  concentric  ribs,  which  are  persistent  along  the 
posterior-dor.sal  slope  but  lacking  elsewhere  near^the  Ventral  mar- 
gin; interior  of  shell  unknown. 

Length  42,  height  27,  thickness  (left  valve)  10.50  mm. 

This  species  has  a solid  .shell  like  that  of  Macrocallista.  It 
differs  from  the  true  Hillii  described  by  Dali  from  the  Gatun  of 
the  Canal  Zone,  b}^  its  more  rude  and  irregular  concentric  sculp- 
ture. 

The  P.  planivieta  Guppy,  from  the  Miocene  of  Jamaica  and 
Santo  Domingo  is  a much  shorter  and  more  regularly  sculptur- 
ed shell. 

Gatun  Stage:  Hill  No.  2,  Banana  River,  C.  R. 

Pitaria  Guppyana  Gabb  Plate  31,  figure  ii 

Caryatis  Guppyana  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Phila.,  2nd 
series,  vol.  8,  p.  373,  pi.  47,  fig.  73. 

Shell  small,  ovate,  moderately  convex  and  porcellaneous; 
dorsal  side  straight;  ventral  side  gently  convex;  posterior  ex- 
tremity sub-truncate  but  wide,  meeting  the  dorsal  side  nearly  at 
right  angles;  anterior  extremity  much  narrower,  produced  and 
rounded;  lunule  narrowly  lanceolate,  sculptured  with  the  con- 
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tinuation  of  the  concentric  ribs  and  separated  from  the  shell  disk 
by  an  impressed  line;  surface  of  disk  sculptured  with  rather  wide, 
low  or  appressed  ribs  formed  between  incised  lines,  but  the 
shell  as  a whole  is  porcellaneous  and  smooth;  as  the  ribs  pass 
over  the  dorsal-posterior  area  towards  the  dorsal  margin  they 
decrease  in  number  through  fusion;  interior  concealed  in  a hard 
matrix. 

Length  32,  height  18,  diameter  (right  valve)  5 mm. 

A small  species  of  the  coralline  limestones  and  marls  of  the 
Limon  Peninsula,  from  which  it  was  described  by  Gabb.  It 
approaches  the  P . planivieta  Guppy  of  the  Miocene  of  Jamaica  aiid 
Santo  Domingo  but  is  smaller  and  more  rectangular  in  outlines. 
It  is  rather  convex  with  a smooth  and  polished  surface  and  with 
regular,  even,  concentric  ribs. 

Gatun  Stage:  Port  Limo7i. 

Pitaria  VanWinkleae,  n.  sp.  Plate  32,  figure  2,  3 

Shell  elongate,  depressed;  anterior  extremity  broadl}'  round- 
ed, posterior  more  acute;  lunule  small,  lanceolate  and  defined  by 
an  impressed  line  ; escutcheon  long  and  ver}"  narrow;  surface 
sculptured  with  narrow,  closel}^  spaced  and  reflected  ribs;  these 
ribs  which  number  about  100  on  the  shell  disk  are  even  on  the 
center  of  the  shell,  but  generally  uneven  on  the  anterior  extrem- 
ity; the  ribs  are  continuous  from  the  edge  of  the  escutcheon  to 
the  anterior  dorsal  margin;  the  rounded  posterior  dorsal  slope 
carries  two  small,  faint  rows  along  which  the  concentric  ribs  are 
slightly  higher  and  occasionally  raised  into  small  incipient 
spines. 

Length  41.5,  height  32,  diameter  (left  valve)  10  mm. 

This  species  is  quite  similiar  to  the  P.  rosea  Broderip  and 
Sowerby  of  the  West  Coast  in  its  depressed  shell  and  general 
form.  The  concentric  ribs  are  very  regular,  even  and  continu- 
ous across  the  entire  surface  of  the  shell.  Where  these  ribs  cross 
the  posterior-dorsal  slope,  they  occa.sionally  become  raised  into 
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two  row^s  of  incipient  spines.  In  P.  j'osea  there  is  011I3’  one  row 
of  incipient  spines  and  the  dorsal-posterior  area  is  smooth. 

This  species  is  named  for  Miss  Katherine  Van  Winkle  of  the 
Paleontological  Department  of  Cornell  University  and  who  is  at 
present  engaged  on  a Monograph  of  the  American  species  of 
Vene7'id(E. 

Gatirn  Stage:  Hill  No.  Banana  River,  C.  R. 

Pitaria  boucaryensis,  n.  sp.  Plate  31,  figure  10 

Shell  rounded  quadrate,  thin  and  moderately  convex;  pos- 
terior and  anterior  extremities  rounded,  umbos  rather  large; 
Innule  small  and  feebly  defined  by  a faint,  impressed  line;  sur- 
face of  disk  sculptured  with  about  40  even,  distant,  concentric 
lamellae;  interspaces  generall}^  smooth  or  irregularly  sculptured 
wdth  growth  lines;  interior  of  shell  concealed. 

Length  31,  height  22,  diameter  (right  valve)  10  mm. 

As  the  single  type  specimen  is  fragmentary^  and  imbedded 
in  a hard  sandstone,  the  above  measurements  are  but  approxi- 
mate. It  is  a very  distinctive  species,  differing  from  the  other 
fossil  Costa  Rican  Pitarias  by  its  more  delicate  and  convex  shell 
and  more  distant,  even,  concentric  lamellae. 

Gatun  Stage:  Boucary  creek,  C.  R. 

Genus  ANTIGONA,  Schumacher 

Antigona  multicostata  Sowerby  Plate  30,  figure  I 

Venus  multicostata  Sowerby,  1835,  Proc.  Zool.  Soc.,  p.  22. 

Venus  multicostata  Reeve,  1863,  Conch.  Icon.,  vol.  ii,  pi.  3,  fig.  9. 

Cytherea  {Cytherea)  multicostata  Dali,  1902,  Proc.  U.  S.  Nat.  Mus., 
vol.  26,  p.  390. 

This  is  a large  species  living  on  the  south  or  Pacific  side  of 
the  Isthmus.  A perfect  specimen  was  collected  from  the  Gatun 
beds  of  Water  Cay,  identical  in  every  respect  with  recent  ex- 
amples from  the  Bay^  of  Panama.  It  is  another  instance  among 
the  many  which  we  have  had  occavSion  to  note  in  the  course  of 
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the  present  study  of  the  occurrence  of  West  Coast  species  in  the 
Caribbean  Miocene,  proving  conclusively  from  a purely  paleon- 
tological standpoint  the  rather  late  separation  of  the  Atlantic 
and  Pacific  through  the  final  uplift  of  the  isthmian  lands. 

The  recent  A.  Listeri  Gray  is  a smaller,  more  elongate 
species  and  with  finer  and  sharper  concentric  lamellae. 

Length  107  mm,  height  102  mm,  diameter  69  mm. 

Gatu7i  Stage:  Water  Cay. 

Aotigona  tarquina  Dali  Plate  30,  figure  10 

Venus  magnifica  Gabb,  1673,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p.  249. 
Not  of  Sowerby,  1853. 

Cytherea  tarquina  Dali,  1900,  Trans.  Wagner  Free  Inst.,  vol.  3,  pt.  5, 
pi.  38,  figs.  2,  2a;  vol.  3,  pt.  6,  p.  1274. 

Antigona  tarquina  Dali,  1915,  Bull.  90,  U.  S.  Nat.  Mus.,  p.  147. 

Antigona  tarqiihia  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  381.  pi. 
37,  fig-  4. 

A small  shell  identical  or  closely  related  to  A.  tarquma 
Dali  was  collected  from  Zone  3 of  Saury  Creek.  It  is  similiar 
to  Dr.  Maury’s  specimen  of  A.  tarquina  from  Santo  Domingo. 

Typical  A.  tarquina  Dali  is  a common  fossil  of  the  Orthau- 
lax  pugnax  fauna  of  the  Tampa  Silex  beds  of  Florida.  It  was 
also  collected  by  Professor  Gabb  and  Dr.  Maury  from  the  Mio- 
cene of  Santo  Domingo. 

Gahin  Stage:  Zo7ie  E,  Saury  creek^  near  Cahuita^  C.  R. 

Section  VENTRICOLA.  Roemer 

Antigona  rugosa  Gmeiln  Plate  30,  figure  4 

Venus  rugosa  Ginelin,  1792,  Syst.  Nat.,  p.  3276. 

Venus  7'ugosa  Reeve,  1863,  Conch.  Icon.,  vol.  ii,  pi.  7,  fig.  23. 

Several  specimens  from  the  coralline  limestones  of  Port 
Limon.  They  are  practically  identical  with  recent  examples  of 
A.  rugosa  from  the  West  Indies.  This  species  is  distributed 
throughout  the  West  Indies  but  is  also  found  living  in  the  Gulf 
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of  California.  This  distribution  on  both  sides  of  the  Isthmus  is 
in  harmony  with  its  occurrence  as  a Miocene  fossil. 

Gatun  Stage:  Port  Limon. 

Antigona  Blandiana  Guppy  Plate  30,  figures  5,  6 

Venus  Blandiana  Guppy,  1874,  Geol.  Mag.,  London,  Decade  ii,  vol.  i, 
p.  436,  pi.  17,  fig.  6. 

Cytherea  ( Ventricola)  Blandiana  Dali,  1903,  Trans.  Wagner  Free  Inst. 
Sci,,  vol.  3,  pt.  6,  p.  1277. 

Antigona  ( Ventricola)  Blandiana  Maury,  1917,  Bull.  Amer.  Pal.,  vol. 
5,  p.  381,  pi.  37,  fig.  5. 

This  species  was  described  by  Guppy  from  the  Bowden  beds 
of  Jamaica  but  also  collected  by  the  Maury  expedition  in  the 
Miocene  of  Santo  Domingo.  Dali  also  records  it  from  the  lower 
Miocene  of  the  Chipola  beds  and  from  Curacoa,  Dutch  West 
Indies.  It  is  a small  species  of  nearly  circular  outlines  and 
.sculptured  with  distant  primary  lamellae  and  finer  secondary 
threads  in  the  interspaces. 

Our  Costa  Rican  shells  consist  of  two  specimens,  one  from 
the  coral  limestones  near  Port  Limon,  the  other  from  the  lower 
Gatun  of  Comadre  Creek  near  Cahuita.  They  differ  from  Dr. 
Maury’s  specimens  from  Santo  Domingo  in  having  the  primary 
set  of  lamella  more  distantly  spaced  and  their  interspaces  more 
closely  striated  with  the  secondary  threads. 

Length  30,  height  24,  diameter  9 mm  (left  valves)  Com- 
adre. 

Length  24,  height  23,  diameter  8.5  mm  (left  valve)  Port 
Limon. 

Gatu?i  Stage:  Comadre  creek,  7iear  Cahuita. 

Port  Limon. 

Antigona  Harrisiana,  n.  sp.  Plate  30,  figure  3 

Shell  small,  convex  and  nearly  circular  in  outline;  umbos 
full  with  the  beaks  situated  a short  distance  in  front  of  the  mid- 
dle; lunule  small  but  broadly  cordate  and  sculptured  with  the 
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continuation  of  the  concentric  ribs  and  lamellae;  escutcheon  lan- 
ceolate, bordered  by  an  angled  ridge  from  the  shell  disk;  disk 
sculptured  with  about  28  even,  concentric  ribs  which  appear 
a.")  close  undulations  of  the  shell  surface;  the  ribs  and  inter- 
spaces are  in  addition  sculptured  with  fine  lamellae-like  threads, 
each  finely  crenulated  or  radially  striated;  these  lamellae  var}^'  in 
size,  those  of  the  interspaces  or  troughs  between  the  ribs  are  fine 
and  5 in  number,  with  2 large  ones  forming  the  tops  of  the  ribs 
themselves,  so  that  the  ribs  appear  as  if  mesially  divided;  the 
radially  stiiated  character  of  the  ribs  and  lamellae  is  much  strong- 
er on  the  anterior  and  posterior  submargins;  interior  of  the  shell 
deep  but  concealed  b}'  matrix  in  the  type  specimens. 

Length  21.5,  height  19.5,  diameter  6.25  mm  (right 
valve). 

This  elegant  species  occurs  in  the  coralline  phase  of  the 
Gatun  formation  in  Costa  Rica.  Its  relations  are  with  the  A. 
Bla7idiana  Guppy  and  the  recent  A.  strigillma  Dali,  but  differs 
from  both  in  its  more  elegant  sculpture.  This  sculpture  consists 
of  clo.se,  regular,  wave-like  undulations  or  ribs,  the  crests  of 
which  carry  2,  low  laminae,  the  troughs  or  interspaces,  5 or  6 
finer  threads.  These  fine  thread-like  laminae  are  delicatel}^  etch- 
ed with  fine  radial  .striations. 

It  is  named  for  Profes.sor  G.  D.  Harris  of  the  Paleontologi- 
cal Department  of  Cornell  University. 

Gatlin  Stage:  Port  Limon. 

Genus  CYCL8NELLA,  Dali 

Cyclinsiia  bstsysnsis,  n.  sp.  Plate  31,  figure  2 

Shell  thin,  Dosinoid  or  sub-circular  in  form,  the  margins  of 
the  shell  nearly  a perfect  circle;  slightly  convex;  beaks  small 
but  distinct,  .situated  at  the  anterior  of  the  shell  ; sculpture 
with  very  fine,  concentric  threads,  which  are  a little  elevated  and 
strongest  on  the  anterior  end,  nearly  smooth  on  the  middle;  lu- 
ll ule  small,  lanceolate  and  defined  by  a small,  incised  line;  hinge 
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normal,  the  left  valve  with  3,  narrow;  cardinal  teeth  and  a wide 
ligament. 

Height  39,  length  38  ? diameter  5 mm  left  valve. 

Represented  by  a single,  imperfect  specimen  from  the  Gatlin 
of  Rio  Betey.  It  is  but  slightly  convex,  and  in  form  approach- 
es very  closely  a species  in  the  Newcomb  collection  from  the 
Bav  of  Fonseca,  which  is  probably  the  C.  Kroyeri  Philippi.  The 
fossil  shell  is  more  perfectly  circular  in  form. 

Gatufi  Stage:  Rio  Betey. 

Cyclineiia  subquadrata  Hanley,  var.  quitana,  n.  sp.  Plate  31,  fig.  8 

Shell  small,  thin,  convex  and  subcircular  in  form;  beaks 
small  but  distinct,  with  inflated  umbo  and  small  beak  situated 
at  the  anterior  ; the  anterior  end  is  narrow  and  slightly  pro- 
duced, while  the  posterior  end  is  wide  and  with  the  hinge-margin 
is  subquadrate  in  form;  the  surface  is  sculptured  with  fine,  ir- 
regular, concentric  growth-lines,  wdiich  are  strongest  and  more 
regular  on  the  posterior  dorsal  submargin;  the  interior  is  con- 
cealed. 

Height  28,  length  31,  diameter  of  the  right  valve  7 mm. 

This  is  a smaller  and  more  convex  species  than  the  beteye?i- 
sis  and  like  that  species,  it  seems  to  find  its  recent  analogue  on 
the  Pacific  side,  in  this  case  the  C.  subquadi'ata  Hanley.  On  the 
Pearl  Islands  in  the  Bay  of  Panama  I collected  a few  small 
valves  which  are  probably  the  C.  subquadrata  Planley,  but  they 
are  not  so  produced  anteriorly  as  is  shown  in  Reeve’s  figure. 
These  Pearl  Island  shells  are  very  similiar  to  the  Costa  Rican 
fossil,  differing  mainly  in  their  more  inflated  umbos  and  in 
slight  difference  in  form. 

From  the  Gatun  beds  of  the  Canal  Zone,  Dali  has  described 
C.  gatu7ie?isis,  but  that  species  is  very  distinct  from  the  two 
Costa  Rican  Cyclinellas. 

Gatun  Stage;  Quitana  creek. 
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Genus  CHIONE,  Megerlevon  Miihlfeld 
Chione  Rowleet,  n.  sp.  Plate  30,  figure  2 

Shell  rather  large,  convex,  ovate;  lunule  broadly  cordate 
and  concentricall}^  sculptured;  escutcheon  long,  narrow,  smooth 
and  defined  by  a small  cord-like  ridge;  surface  of  the  disk  Vvdth 
about  30  slightly  elevated  concentric  ribs  which  on  the  umbos 
are  thin  and  lamellar  but  lower  on  the  shell  disk  are  wide  and 
trianglar  at  the  base,  but  with  a thin  zigzag  or  fluted  lamellar 
ridge  on  top;  the  interspaces,  much  wider  on  the  umbos  is  sculp- 
tured with  even  rib-like  cords  which  also  flute  in  harmonj^  the 
dorsal  face  of  the  concentric  ribs;  the  ventral  face  of  the  ribs  are 
fineh"  striated  by  radial  incised  lines  which  form  cord-like  ridges 
along  ^ as  wide  as  the  radial  cord  of  the  interspaces;  interior  of 
the  shell  deep,  with  a small  pallial  sinus  and  subequal  adductor 
scars;  basal  margin  finely  crenulated  as  well  as  the  lunular  mar- 
gin and  the  extreme  posterior  extremit\L 

Length  42,  height  37.5,  thickness  (right  valve)  17  mm. 

This  large,  elegant  Chione  is  quite  common  in  the  Gatun 
l)eds  of  Costa  Rica.  It  also  occurs  in  the  lower  Gatun  at  Gatun, 
usually  in  the  form  of  casts.  It  recalls  in  a general  way,  the  re- 
cent West  Coast  C.  amathusia  Philippi,  but  differs  in  its  heavier 
shell,  higher  and  fuller  umbos  and  difference  in  details  of  its 
spiral  and  radial  sculpture.  In  the  Costa  Rican  shell,  the  radial 
cords  are  simple,  relating  it  more  closely  with  the  small  C. 
Woodwa7'di  Guppy  of  the  Miocene  of  Tamica  and  Santo  Domin- 
go, while  in  C.  amathusia^  they  are  double  and  alternating. 

The  C.  te^ulum  Brown  and  Pilsbry  we  have  not  seen.  It 
is  a smaller  shell,  related  to  the  C.  Woodwardi.  In  C.  teguhun 
the  concentric  lamellae  are  much  closer  and  the  wide  cordate 
lunule  is  sculptured  only  with  radial  lamellae. 

It  is  named  for  Professor  W.  W.  Rowlee,  who  collected  a 
few  specimens  from  the  Banana  River  in  the  course  of  botanical 
investigation  of  the  Balsa  tree  (Genus  Ochroma) ^ a very  light 
wood  used  in  the  construction  of  life-buoys,  etc. 
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Gatun  Stage:  Gatun,  C.  Z. 


Bail  ana  River. 

Coll.  6,  Estrella  River. 


Cfsione  costaricensis,  n.  sp. 


Plate  32,  figure  4 


Shell  of  moderate  size,  convex,  ovate-trigonal;  the  dorsal 
portion  of  the  type  specimen  is  lacking;  the  surface  is  sculptured 
with  fine,  subregular,  concentric  lamellae  spaced  on  the  center  of 
the  shell  disk  about  .75  mm  apart;  the  interspace^  and  the  ven- 
tral surfaces  of  the  lamellae  are  marked  with  regular,  incised  lines 
forming  radial  bands  of  an  average  width  of  .40  mm;  a faint  rad- 
ial sinus  extends  from  the  beaks  to  the  posterior;  ventral  margin 
of  the  shell  is  slightly  arcuate  at  its  ])osterior  end;  interior  of 
ventral  margin  finely  crenulated. 

Length  34,  height  29,  diameter  of  the  right  valve  10 
mm. 

This  shell  will  be  distinguished  from  the  other  Costa  Rican 
Chiones  by  its  more  crowded,  concentric,  lamellae  and  regular, 
radial  striae.  The  striae  occur  on  the  ventral  faces  of  the  lamel- 
lae and  on  their  interspaces. 

Gatun  Stage:  Hill  No.  7,  Banana  River. 


Gratelupia?  mactropsis  Conrad,  1856,  Pacific  R.  R.  Reports,  vol.  5,  p. 
328,  pi.  6,  fig.  54. 

Cliione  {Lirophofa)  mactropsis  Dali,  1903,  Trans.  Wagner  Free  Inst. 
Sci.,  vol.  3,  pt.  6,  p.  1294. 

Chtofie  {Lirophora)  mactropsis  Brown  and  Pilsbry,  1911,  Proc.  Acad. 
Nat.  Sci.  Phila.,  vol.  63,  p,  369. 

Chione  {Lirophora)  ulocyma  Brown  and  Pilsbry,  1911,  Idem.  p.  369. 
Not  of  Dell.  1903. 

Until  the  comstruction  work  on  the  Panama  Canal  had  com- 
menced in  earnest,  the  abundant  and  finely  pre.served  fossils  of 


Section  LIS^OPHORA,  Conrad 


Chione  mactropsis  Conrad 


Plate  30,  figures  7,  8 
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the  Canal  Zone,  so  easil}^  obtained  at  the  present  time,  were  not 
available,  and  the  onl\^  fossil  remains  collected  by  the  earl^^  trav- 
vellers  were  generally  in  the  form  of  poorl}^  preserved  casts.  In 
1856  there  appeared  in  the  Pacific  Rail  Road  Reports,  the  de- 
scription of  an  internal  cast  as  G ratelupiaf  macfropsis ^ together 
with  scarsely  recognizable  Turritella  ^atunensis  and  aJtilira. 

These  specimens  obtained  by  Mr.  W.  P.  Blake  from  the 
Isthmus  are  the  first  noticed  from  the  fossiliferous  rocks  in 
Panama  and  Central  America. 

The  Pirophora  7nacti^opsis  described  by  Conrad  from  an  in- 
ternal cast  as  Gratelupia  f ^ is  one  of  the  most  abundant  fossils  in 
the  Gatun  beds  of  the  Canal  Zone,  associated  with  the  small- 
er and  more  finely  sculptured  holocy77ia  Brown  and  Pilsbrv.  L. 
77iactropsis  is  2.  species  of  variable  size,  but  moderately  convex, 
longer  posteriorly  and  usually  with  the  basal  margin  more  or 
less  arcuated  about  the  posterior  extremity.  The  sculpture  con- 
sists of  irregular,  more  or  less  confluent  concentric  lamellae, 
which  are  overrun  by  fine  radial  lines.  These  radial  lines  may 
remain  strong  or  become  obsolete  as  usual  with  specimens  from 
the  Canal  Zone.  A narrow  foliaceous  band  is  developed  on  each 
side  of  the  escutcheon  and  another  about  the  anterior  extremity 
below  the  lunule.  The  Costa  Rican  examples  are  often  very 
much  larger  than  those  of  the  Canal  Zone,  the  concentric  lamel- 
lae are  dner  and  less  confluent  and  with  more  persistent  radial 
lines.  The  following  measurements  will  illustrate  the  range  in 
size: 

Length  30,  heigth  23,  thickness  15  mm.  Central  Zone. 


37, 

28, 

19  “ “ 

41-5, 

32, 

9.5  mm  (right  valve) 

Old  Man  Sam  Creek,  C.  R 

51-5, 

38, 

21.5  mm,  Sousi,  C.  R. 

Gatu7i  Stage:  Gatu7i^  and  Mt.  Hope,  C.  Z. 

Old  Man  Sam  C7'eek,  C.  R. 

So  list  creek  ( Upper  Ho7ie  C7'eek) 
Ba7iana  River. 
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Chione  holocyma  Brown  and  Pilsbry 


Plate  30,  figure  9 


Chione  ulocyma  Dali,  variety  holocyma  Brown  and  Pilsbry,  1911,  Proc, 
Acad.  Nat.  Sci.  Phila.,  vol.  63,  p.  369. 

Associated  with  ?nactropsis , in  the  Central  Zone  is  a more 
convex  and  fineh^  sculptured  shell,  allied  to  the  ulocyma  Dali  of 
of  the  Floridian  Miocene.  It  is  the  holocyma  of  Brown  and  Pils-- 
brjy  We  have  seen  no  typical  idocyma  from  Panama. 

From  7uactropsis,  the  holocy^na  will  be  distinguished  by  its 
generally  smaller,  more  convex  and  more  circular  shell.  Its 
concentric  lamellae  are  more  numerous  and  less  confluent  and 
with  fine  but  persistent  radial  striae.  It  is  generally  best  distin- 
guished b}’  its  smaller  and  less  clearl}-  differentated  foliaceous 
area  on  its  anterior  extremity,  w^hich  in  fuactropsis  is  as  wide 
an  area  as  that  along  its  posterior  dorsal  margin. 

Heigth  29,  length  36.5,  thickness  19  mm. 


Shell  small,  subtrigonal,  heavy,  but  slightly  convex;  sculp- 
ture of  about  15,  thick,  rounded  and  evenly  spaced  concentric 
lamellae;  on  the  posterior-dorsal  slope,  the  ends  of  the  lamellae 
become  attenuated,  thin  and  somewhat  appressed  as  in  glyptocy- 
7na  Dali  of  the  Flordian  Miocene;  the  lamellae  themselves  are 
smooth  and  rounded  but  with  their  interspaces  finely  radially  in- 
cised by  small  lines;  escutcheon  rather  large,  smooth;  lunule 
small,  cordate  and  smooth  except  for  the  growth  lines. 

Length  23,  height  19,  thickness  12.5  mm. 

This  elegant  little  species  is  distantl}^  related  to  the  C.  gly- 
ptocyma  Dali  from  the  Oak  Grove  sands  of  Florida,  but  is  a 
.smaller  and  more  compact  shell.  The  radial  striations  commence 
on  the  ventral  surface  of  the  lamellse  and  are  continued  across 
the  interspace  to  the  base  of  the  next  rib. 

All  of  our  specimens  were  collected  in  a hard  sandstone  in 
the  low^er  Gatun  of  Flotel  Creek  near  Old  Harbor,  Costa  Rica. 


Gatlin  Stage:  Mt.  Hope,  C.  Z. 


Chione  hotelensis,  n.  sp. 


Plate  32,  figure  7 
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Uscari  Stage:  Hotel  C7'eek,  C.  R. 

Chione  chiriquiensis,  n.  sp.  Plate  32,  figure  9,  10 

Shell  small,  solid,  depressed;  kinule  rather  large,  cordate, 
smooth;  escutcheon  large,  vSmooth  and  defined  by  an  angled 
ridge;  surface  of  the  disk  sculptured  with  about  8,  large,  irregu- 
lar ribs,  like  those  of  Chione  latilirata\  these  ribs  do  not  extend 
to  the  edge  of  the  escutcheon,  but  commence  a short  distance  in 
front  leaving  a narrow  band  which  is  smooth  and  sculptureless; 
the  ribs  are  of  variable  size,  flat-topped  and  smooth;  they  are 
rounded  on  their  ventral  side,  but  shelving  or  recurved  back- 
wards on  the  dorsal  face;  interspaces  smooth  or  only  sculptured 
with  fine  growth-lines;  interior  of  shell  of  moderate  depth,  with 
a small  pallial  sinus  and  with  a slightly  larger  posterior  adduct- 
or scar;  basal  margin  finely  crenulated. 

kength  13.75,  height  12.50,  diameter  9.50  mm. 

The  few  specimens  which  we  have  from  Water  Cay,  are 
probably  immature,  but  they  possess  such  distinctive  characters 
that  the  species  cannot  be  mistaken. 

The  heavy,  irregular  concentric  ribs  recall  certain  varieties 
of  Chio7ie  latilirata  Conrad.  They  differ  in  being  abruptly  cut 
off  or  flattened  a short  distance  behind  the  dorsal-posterior  angle 
leaving  a band  as  in  C.  paphia  Linnaeus,  but  smooth  and  sculp- 
tureless. The  interspaces  are  smooth. 

Gatim  Stage:  Water  Cay. 

Section  TliVlOCLEA.  Brown 

Chione  grus  Holmes,  var.  Plate  26,  figure  21 

Tapes  grus  Holmes,  1858,  Post-Pliocene  Fossils  of  S.  Car.,  p.  37,  pi.  7 
fig.  5- 

Chione  [Timoclea)  ^s^rus  Dali,  1903,  Trans.  Wagner  Free  Inst.  Sci., 
vol.  3,  pt.  6,  p.  1299. 

We  have  but  a single  and  not  entirely  perfect  specimen  of  a 
Timoclea  closely  related  to  C.  grus  Holmes.  It  is  somewhat 
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more  convex  than  typical  C.  grus  from  the  Carolinas  and  more 
finely  sculptured.  More  material  is  needed  to  show  whether  or 
not  these  charaters  are  constant.  The  C.  grus  appears  as  a 
fossil  in  the  Upper  Chesapeake  Miocene  of  the  ea.stern  United 
States  and  is  recent  from  Cape  Hatteras  to  Yucatan. 

Gatnn  Stage:  Coll.  /,  Red  Cliff  creek. 

Genus  TELLINA,  (Linne)  Lamarck 
TeUina  rovala,  n,  sp.  Plate  26,  figures  7,  8 

Shell  elongate,  slender,  subequilateral  with  the  beaks  situ- 
ated near  the  center  of  the  shell;  anterior  side  long,  with  a 
straight  dorsal  margin  and  narrowly  rounded  at  its  extremity; 
posterior  side  much  narrowed  and  rostrate,  the  left  valve  with  2 
radial  bands  forming  the  rostrum,  the  dorsal  one  a fold,  the  oth- 
er a wide  sinus;  ventral  margin  rounded  anteriorly,  nearly 
straight  about  the  middle  and  a wide  sinus  posteriorly;  the  sur- 
face is  sculptured  with  even,  concentric  lamellae;  this  sculpture 
on  the  rostrum  is  heavier  and  on  crossing  the  fold  and  sinus  be- 
come reversed  in  position. 

Length  29,  height  12,  semi-diameter  2.5  mm. 

36  ? 14  3 mm. 

We  have  two  specimens  of  this  typical  Tellina  from  Water 
Cay.  The  larger  specimen  is  fragmentary  but  probably  measur- 
ed when  complete  about  36  mm  in  length.  The  species  recalls 
the  recent  West  Indian  T.  interrupta  Wood  (7".  Philippi) 

in  its  form  and  sculpture  but  lacks  the  finer  radiating  striae. 

Gahin  Stage:  Water  Cay. 

Subgenus  ARCOPAGIA,  (Teach) 

Section  MERISCA,  Dali 

Tellina  crystallina  Wood  Plate  26,  figure  10 

Tellina  crystallina  Wood,  1815,  General  Conchology. 
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Telhna  {Merisca)  crystallina  Dali,  1901,  Proc.  U.  S.  Nat.  Mus.,  vol. 

23,  p.  31 1,  pi.  2,  fig.  10. 

TelhTia  {Merisca)  crystallina  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p. 

387,  pi.  38,  fig.  4. 

This  Tellina^  the  t5^pe  of  the  section  Merisca,  is  recognized 
by  its  thin,  depressed  .shell,  .strongly  sculptured  with  distant, but 
regular,  raised,  concentric  lamellae.  It  is  very  rare  as  a fo.ssil, 
our  collection  containing  but  a single  specimen  from  the  Gatun 
beds  of  the  Banana  River.  It  has  previously  been  recorded  by 
Maury  as  a Miocene  fossil  in  Santo  Domingo. 

Ill  the  recent  fauna,  Tellina  crystallina  is  distributed  along 
both  the  Atlantic  and  Pacific  coasts  of  Central  America.  I have 
collected  a few  specimens  from  the  beaches  of  Bocas  Island  and 
more  abundantly  at  Bucaru,  Province  of  Los  Santos,  on  the 
Pacific  side  of  Panama. 

Gatun  Stage:  Hill  No.  2.  Bajiana  River. 

Tellina  nasua,  n.  sp.  Plate  26,  figure  17 

Shell  sub-rhomboid,  slightly  convex,  thin;  beaks  small,  in- 
conspicuous, posterior  to  the  middle;  the  anterior  end  longer, 
the  donsal-anterior  dorsal  margin  descending,  the  extremity 
rounded  into  the  gentle  curve  of  the  ba.se;  (the  posterior  .side 
broken  in  the  type  .specimen);  the  greatest  convexity  of  the  .shell 
lies  along  the  broad,  umbonal  slope  anterior  to  the  beaks;  the 
surface  is  finely  sculptured  with  regular,  sharp,  concentric 
ridges,  separated  by  narrow,  band -like  interspaces;  interior  of 
the  right  valve  with  a large  pallial  sinus  which  extends  to  the 
anterior  of  the  .shell;  hinge  appearing  normal  for  the  section, 
but  partly  broken  away,  but  showing  a large  anterior  lateral 
tooth. 

Length  20  ? Height  15.25,  diameter  of  the  right  valve 
3.00  mm. 

Our  specimen  if  fragmentary,  the  po.sterior  portion  of  the 
shell  being  broken  away.  There  is  however  little  doubt  that 
the  .species  is  a true  Merisca,  allied  to  T.  cequistriata  Say  and 
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T.  lintea  Conrad.  It  differs  from  cEquistriata  in  its  greater  dor- 
sal anterior  slope  and  finer  sculpture,  and  from  T.  Ihitea  of  the 
recent  fauna,  in  its  somewhat  greater  proportional  height  and 
greater  convexity. 

Gatun  Stage:  Coll,  q,  Red  Cliff  creek. 

Section  PHYLLODINA,  Dali 

Tellina  lepidota  Dali  Plate  26,  figures  4,  5 

Telluia  {Pkyllodma)  lepidota  Dali,  1900,  Trans.  Wagner  Free  Inst. 

Sci. , vol.  3,  pt.  5,  p.  1022,  pi.  46,  fig.  18. 

Dali’s  type  of  this  species  is  based  on  a fragmentary  right 
valve  from  Gatun.  We  have  several  complete  and  large  speci- 
mens from  Water  Cay,  where  the  species  is  fairly  common.  The 
right  valve  is  flat  and  depressed,  the  left  more  convex.  Both 
valves  are  nearly  similarly  sculptured  with  2 or  3 wide  undul- 
ations of  the  beaks,  which  are  soon  replaced  by  even,  sharp,  con- 
centric lamellae,  of  which  3 or  4 are  higher  and  more  lamellose 
on  the  dorsal  margin. 

Length  24,  height  12.5,  diameter  of  the  left  valve  2.75 
mm. 

Length  21.5,  height  ii.oo,  diameter  of  the  right  valve 
1.25  mm. 

Gatun  Stage:  Water  Cay. 

Section  EURYTELLINA,  Fischer 

Tellina  costaricana,  n.  sp.  Plate  26,  figures  6,  9 

Shell  oblong,  depressed;  beaks  .small  and  inconspicuous 
about  the  middle  of  the  shell  so  that  the  anterior  and  posterior 
ends  are  of  nearly  the  .same  length;  posterior  end  widely  round- 
ed the  anterior  but  slightly  narrowed  and  less  round- 
ed at  its  extremity;  anterior  and  posterior  dorsal  margins  nearly 
straight;  surface  of  the  disk  finely  .sculptured  with  even,  con- 
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centric  lines  which  are  slightly  lamellose  on  the  posterior-dorsal 
margin;  interior  concealed. 

Length  32,  height  19,  semi-diameter  2 mm. 

This  species  is  related  to  the  recent  West  Indian  T.  a?igulosa 
Gmelin  and  its  Pacific  analogue,  the  T.  rubescens  ^SiXiX^y . The 
fossil  shell  differs  by  its  more  central  beaks  and  sharper  concen- 
tric sculpture,  which  is  continued  across  the  entire  surface  of 
the  disk. 

Gatun  Stage:  Hill  No.  j.  Banana  River. 

Tellina  dariena  Conrad  Plate  26,  figure  3 

Tellina  dariena  Conrad,  1857,  Pacific  R.  R.  Reports,  vol.  5,  p.  328, 
pi.  6,  fig.  53. 

Tellina  semilcevis  Gabb,  1861.  Proc.  Acad.  Nat.  Sci.  Phila. , vol.  12,  p. 

567. 

Tellina  Dariena  Gabb,  1881,  Journ.  Acad.  Nat.  Sci.  Pnila.,  vol.  8,  p. 
343,  Ph  44  fig-  13. 

Tellina  Rowlandi  Toula,  1908,  Jahrb.  der  K-K.  Geol.  Reichsanstalt 
vol.  58,  p.  728,  pi.  28,  fig.  II. 

Tellina  Rowlandi  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  368. 

Conrad’s  figure  of  Tellina  dariena  is  very  poor  but  probably 
represents  this  species,  the  most  abundant  Tellina  at  Gatun. 
Conrad’s  figure  shows  a subtrigonal  shell,  wdth  a produced  and 
truncated  posterior  extremity.  In  1861,  Gabb  described  Tellina 
semileevis  together  with  Area  chhiquiensis  from  the  Gatun  beds 
of  the  Chiriqui  Lagoon.  This  species  Gabb  however  later  con- 
sidered synonymous  with  the  earlier  Tellina  dariena  of  Conrad. 
Toula’ s Tellhia  Rowlandi  is  certainly  identical  with  Gabb’s 
Tellina  semilcevis  as  figured  by  Gabb. 

Shell  but  slightly  convex,  subequilateral  with  the  beaks  sit- 
uated a short  distance  posterior  to  the  middle  of  the  shell;  anter- 
ior and  posterior  dorsal  slopes  straight  and  evenly  descending; 
posterior  end  rounded  and  subtruncate,  the  anterior  rounded  ; 
beaks  low;  surface  striated  with  very  fine  concentric  lines  and 
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the  shell  may  sometimes  appear  nearly  smooth  and  polished 
especially  on  the  mnbonal  areas;  hinge  of  the  left  valve  with  a 
bifid  anterior  cardinal,  a small  posterior  and  2 laterals;  the  an- 
terior adductor  is  bordered  on  the  posterior  side  by  a thickened 
internal  ray;  pallial  sinus  long,  ascending  above  in  the  muddle 
of  the  shell  and  touching  the  anterior  adductor  scar. 

Length  34,  height  19.5,  semi-diameter  3.50  mm. 

Gatun  Stage:  Gatlin,  C.  Z. 

Water  Cay. 

Chiriqui  Lagoon  and  Oronli  creek  {Gabb) 
Subgenus  ANGULUS,  Mergerle 
Section  ANGULUS,  s.  s. 

Teliina  umbra  Dali  Plate  26  figures  12,  15 

Tellina  (Angtilus)  umbra  Dali,  1900,  Trans.  Wagner  Free  Inst.  Sci., 
vol.  3,  pt.  5,  p.  1033,  pi.  46,  fig.  13. 

The  Costa  Rican  specimen  consists  of  a small  individual 
with  both  valves.  It  is  somewhat  smaller  than  typical  umbra, 
from  the  Upper  Chesapeake  Miocene  of  the  Carolinas,  but  agrees 
in  form  and  in  the  fine  surfrce  sculpturing. 

The  Tellina  umbra  is  a common  fossil  in  the  Upper  Chesa- 
peake Miocene  of  the  eastern  United  States  and  in  the  Pliocene 
of  Florida.  It  is  closely  allied  to  the  recent  Tellina  sybaritica 
Dali  of  the  West  Indies,  differing  most  importantly  in  its  less  an- 
gular posterior  extremity. 

The  Costa  Rica  specimens  measures: 

Length  8.00,  height  4.15,  diameter  2.25  mm. 

Gatun  Stage:  Coll,  q.  East  Grape  Point  creek. 

Section  SCISSULA,  Dali 
Tellina  cercadica  Maury 

Tellina  {Scissula)  cercadica  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p. 
388,  pi.  38,  fig.  9. 
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The  Costa  Rican  specimens  are  fragmentary  but  there  can  be 
little  doubt  of  their  identity  with  the  Tellina  cercadica  Maury 
from  the  Miocene  of  Santo  Domingo. 

The  shell  is  thin  and  strongly  depressed.  The  surface  is 
polished  and  obliquely  striated  with  fine  lines.  It  is  related  to 
the  recent  Pacific  Tellhia  delicatula  Deshayes. 

Gatun  Stage:  Coll.  G,  Saury  creek. 

Estrella  River. 

Genus  TELLIDORA,  Moerch 

Tellidora  cristata  Recluz  Plate  26,  figurce  i,  2 

Ludna  cristata  Recluz,  1742,  Revue  Cuvier.,  p.  270. 

Tellidora  cristata  Dali,  1900,  Trans.  Wagner  Free  Inst.  Sci. , vol.  3, 
pt.  4,  p.  1037. 

A recent  species  of  the  West  Indies  and  previously  known 
as  a Pliocene  and  Pleistocene  fossil  from  Carolinas.  The  fossil 
Costa  Rican  shells  are  frequently  larger  than  the  recent  form 
and  with  the  dorsal  margins  more  nearly  in  line.  It  is  not  rare 
in  the  form  of  impressions  but  the  perfect  shell  is  seldom  found. 

Gatun  Stage:  Hills  la,  2 and  j,  Banana  River. 

Genus  STRIGILLA,  Turton 
Strigilla  pisiformis  Linne 

Tellina  pisiformis  Linne,  1758,  Syst.  Nat.,  ed.  10,  p.  677. 

Strigilla  pisiformis  Dali,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol,  3, 
pt.  5,  p.  1038. 

Strigilla  pisiformis  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  389,  pi. 
39,  fig-  6- 

This  species  is  rare  as  a fossil  in  Costa  Rica.  It  is  very 
common  as  a recent  shell  on  the  sandy  beaches  along  the  en- 
tire north  coast  of  both  Panama  and  Costa  Rica,  where  it  occurs 
with  Donax  denticulata  Linne  and  a few  other  species.  It  is 
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also  found  as  a Miocene  fossil  in  the  Bowden  beds  of  Jamaica 
and  in  Santo  Domingo. 

Gaiun  Stage:  Middle  creek. 

Strigllla  musanica,  n.  sp.  Plate  26,  figure  18 

Shell  subtrigonal,  moderately  convex,  subequilateral;  the 
limbos  are  broad  and  wide,  situated  about  the  middle  of  the  shell, 
with  the  greatest  convexity  of  the  shell  lying  along  the  anterior- 
umbonal  slope;  the  anterior  end  is  broad  and  rounded,  the  pos- 
terior slightly  narrow,  but  not  produced;  the  sculpture  is  divid- 
ed between  three  areas,  the  posterior,  central  and  anterior,  each 
of  which  is  set  off  from  the  adjacent  one,  by  a marked  change  in 
sculpture  along  a well-defined  line;  on  the  anterior  area,  it  con- 
sists of  a concentric  series  of  wave-like  incised  lines,  the  crest  of 
the  wave  lying  near  the  posterior  side  and  directed  as  usual  dor- 
sally;  on  the  central  area,  the  lines  are  vertically  directed,  com- 
mencing on  the  lines  bordering  the  posterior  side;  on  the  poster- 
ior area,  the  lines  commence  on  the  anterior  side  and  pass  verti- 
cally, forming  therefore  with  the  middle  lines  very  acute  an- 
gles; the  interior  is  concealed  in  our  specimen. 

Length  13.00,  height  11.50,  diameter  of  the  right  valve 
3.00  mm. 

Differs  from  Strigilla  carnaria  Linne  of  the  recent  West  In- 
dian fauna,  by  being  more  inequilateral,  more  convex  and  in  de- 
tails of  its  sculpture  which  is  sharply  divided  between  three  areas 
as  described.  The  interior  of  the  type  specimen  is  concealed,  so 
that  the  features  of  the  pallial  line  and  sinus  cannot  be  deter- 
mined. 

Gatun  Stage:  Hill  No.  j,  Banana  River. 

Genus  METIS,  H.  and  A.  Adams 
Wetis  barba,  n.  sp.  Plate  29,  figures  3,  4 

Shell  subquadrate,  inequilateral,  with  the  beaks  situated  at 
the  anterior  two-thirds  of  the  total  length  of  the  shell;  anterior 
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end  longer  with  a vSloping  dorsal  margin  and  rounded  anterior 
extremity;  posterior  side  shorter,  with  a dorsal  margin  sloping 
more  rapiding  to  the  wide  and  flexed  posterior  end;  the  left  valve 
is  convex  but  depressed  along  the  narrow  posterior  submargin  or 
v*dng:  the  right  valve  is  less  convex  with  a broad  depressed  area 
extending  from  the  beaks  to  the  ventral  margin;  this  depressed 
zone  is  sharply  separated  from  the  posterior-dorsal  slope  or  wing 
by  a strong  angle  or  flexure  which  corresponds  to  the  sinus  in 
the  middle  of  the  wing  on  the  left  valve;  surface  finely  striated 
with  concentric  growth-lines. 

Length  48,  height  37,  diameter  19  mm. 

Pilsbry  and  Johnson  have  described  without  figuring, 
two  species  of  Metis  from  the  Miocene  of  Santo  Domingo  (the 
M.  ejferta  and  posti'ema) . These  species,  they  compare  with  the 
M.  chipolana  Dali,  from  the  Chipola  beds  of  Florida  and  men- 
tion in  their  description  the  nearly  central  location  of  the  beaks. 
In  the  Costa  Rican  shell  the  beaks  are  at  the  posterior  one-third 
of  the  shell.  It  is  very  distinct  from  the  M.  chipolana  Dali.  M. 
trinitaria  Dali  from  Trinidad  and  Porto  Rico  differs  in  its  more 
central  beaks,  fuller  umbos  and  has  the  right  valve  much  less 
flexed  posteriorly, 

Gatu7i  Stage:  Betey  creek. 

Genus  iVlACOiVIA,  Leach 

Macoma  costaricana,  n.  sp.  Plate  26,  figures  14,  16 

Shell  broadly  ovate,  thin  and  slightl}^  inflated;  dorsal  and 
ventral  margin  straight  and  parallel;  the  posterior  dorsal  side 
sloping  to  the  rounded  ventral  extremity;  anterior  extremity 
rounded;  the  posterior  side  is  ver}"  slightl}^  flexed;  surface 
smooth  except  for  very  fine,  incremental  growth  lines;  interior 
of  shell  concealed. 

Length  29,  height  19,  semi-diameter  4.5  mm. 

The  reference  of  this  species  is  Macoma  is  doubtful  as  the 
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hinge  is  completely  concealed  in  all  our  specimens.  It  has  the 
form  of  the  M.  Cotiradi  Dali,  from  the  Chesapeake  Miocene  of 
United  States  but  is  higher  and  differs  in  many  other  respects. 
It  is  shorter  and  higher  than  M.  gatunensis  Toula  with  which  it 
may  occur. 

Gatirn  Stage;  Hill  No.  j,  Bayiana  River. 

Rio  Beley. 

Subgenus  PSAIVl  VIACOM  A,  Dali 

Macoma  ({atunensis  Toula  Plate  26,  figure  13 

Macoma  ( Tellhia)  gatunensis  Towlo.,  1908,  Jahrb.  der  K-K  Geol.  Reich- 
sanstalt,  vol.  58,  p.  729,  textfigure  10. 

Tellina  gatunensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  63,  p.  368. 

This  shell  is  extremely  similiar  to  the  recent  M.  elongata 
Hanley  of  the  Pacific  coast  of  Panama  and  I have  failed  to  find 
any  character  which  will  distinguish  the  fossil  shells  from  the 
recent  ones.  Our  shells  were  all  collected  loose  near  Hill  3,  of 
the  Eanana  River  and  were  probably  derived  from  beds  low  in 
the  Gatun  formation. 

Gatlin  Stage:  loose,  near  Hill  j,  Banana  River  {Terry'). 

Wacoma  panamensis  Dali,  var.  canalis,  n.  var,  Plate  26,  figure  ii 

Cf.  Macoma  {Psammacoma)  panamensis  Dali,  1900,  Proc.  U.  S.  Nat, 
Mus.,  vol.  23,  p.  324,  pi.  4,  fig.  3. 

The  Macoma  panamensis  Dali  was  described  from  a left 
valve  dredged  from  33  fathoms  of  water  in  Panama  Bay.  The 
fossil  shell,  also  a left  valve  from  the  Gatun  of  Mt.  Hope,  differs 
most  importantly  from  DalPs  figure  in  being  somewhat  higher. 
The  shell  is  thin  and  extremely  fragile,  with  the  surface  simply 
.scultured  with  the  fine  growth  lines.  The  interior  is  concealed 
so  that  the  characters  of  the  pallial  sinus  cannot  be  seen.  The 
specimens  measures  as  follows: 
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Length  30.50,  height  15.00,  diameter  of  the  left  valve 
3.00  mm. 

Gatun  Stage:  Mt.  Hope,  C.  Z. 

Genus  SEMELE,  Schumacher 

Se.Tfiele  laevis  Sowerby,  var.  costaricensis,  n.  var.  Plate  29  figure  I 

Cf.  Amphidesma  Icsvis  Sowerby,  in  Reeves,  1853,  Conch.  Icon.,  pi.  7, 
fig-  50. 

Shell  large,  subelliptical,  but  slightly  convex;  beaks  very 
nearly  central,  the  posterior  side  wide  and  well  rounded,  the  an- 
terior somewhat  narrowed,  contracted  and  slightl}^  the  longer; 
the  surface  is  nearly  smooth  and  porcellaneous,  faintly  marked 
on  the  anterior  and  posterior  extremities  by  fine,  concentric 
lines. 

Length  72,  height  65.50,  semi-diameter  8 mm. 

This  large  Semele  is  quite  common  in  the  Lower  Gatun  beds 
of  the  Banana  River.  It  is  closely  related  to  the  recent  Pacific 
S.  Iceids  Sowerby,  but  differs  in  being  slightly  longer  and  more 
evenly  rounded  at  its  posterior  extremity. 

Gatun  Stage:  Hill  No.  j,  Banana  River. 

Hill  la,  Bana?ta  River. 


Semele  Sayi  Toula  Plate  29,  figure  8 

Semele  Sayi  Toula,  1908,  Jahrb.  der  K-K  Geol.  Reichsanstalt,  Wien, 
vol.  58,  p.  730,  pi.  28,  fig.  17. 

Semele  Sayi  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci.  Phlla. 
vol.  63,  p.  368. 

Shell  convex,  rather  thin,  with  the  umbos  nearly  central. 
The  anterior  side  is  somewhat  narrow  or  contracted,  and  round- 
ed at  its  extremity.  The  surface  is  sculptured  with  fine,  hair- 
like, concentric  threads.  The  species  was  described  by  Toula 
from  the  Canal  Zone.  Our  record  from  Costa  Rica  is  based  on  a 
single,  imperfect  specimen  from  Sousi  creek,  where  it  occurs  as- 
sociated with  Cleme?itia,  Chione  mactropsis  and  Turritella  altilira 


431 


Costa  Rica  Miocene — Olsson 


259 


variety  costaricensis  in  the  lower  part  of  the  Gatun  formation. 

Gatun  Stage:  Sousi  creek. 

Semele  Claytoni  Maury  Plate  29,  figure  2 

Semele  Claytoni,  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  227,  pi.  35, 
fig-  9- 

The  S.  Claytoni  was  described  by  Dr.  Maury  from  the  Cer- 
cado  formation,  Santo  Domingo  of  Lower  Miocene  age.  It  is  a 
large  species,  reaching  a length  of  66  mm  or  more  and  charact- 
eristically sculptured  with  even,  concentric  lamellae  like  the  re- 
lated species  from  the  Tertiaries  of  eastern  United  States  as  chipo- 
lana  Dali,  Leana  Dali  and  perlamellosa  Heilprin.  From  these, 
the  .S.  Claytoni  is  distinguished  in  having  its  radial  striae  nearly 
obsolete.  Our  specimen  from  Costa  Rica  is  fragmentary  but 
probably  measured  when  perfect  38  by  30  mm. 

Uscari  Stage:  Hotel  creek. 

Genus  ABRA,  (Leach)  Lamarck 
Abra  triangulata  Dali  Plate  29,  figure  10 

Ahra  triangulata  Dali,  1900,  Trans.  Wagner  Free  Inst.,  Sci.,  vol.  3, 
Pt.  5,  P.  997,  Pl.  49.  fig-  4. 

A small,  rotund  or  trigonal  species  abundant  in  the  shale 
beds  of  Bocas  Island.  The  valves  are  nearly  equilateral,  the  an- 
terior end  slightly  the  larger  and  inflated.  Surface  smooth  and 
shining.  The  type  was  described  by  Dali  from  the  Bowden  beds 
of  Jamaica.  Our  specimens  are  a little  larger,  measuring: 

Length  7.25,  height  6.50,  diameter  of  the  left  valve 
1.75  mm. 

Gatun  Stage:  Bocas  del  Toro. 
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Genus  PSAIVtIVIOSOLENj  Risso 

Psammosolen  gatunensis  Toula,  var.  costaricensis,  n.  var. 

Plate  29,  figure  7 

Solecurtus  gatunensis  Toula,  1908,  Jahrb.  der  K-K.  Geol.  Reichsan- 
stalt,  vol.  58,  p.  732,  pi.  28,  fig.  12, 

Solecurtus  gatunensis  Brown  and  Pilsbry,  1911,  Proc.  Acad.  Nat.  Sci. 
Phila.,  vol.  58,  p.  372. 

Shell  rather  large,  elongate,  convex,  the  dorsal  and  ventral 
margins  straight  and  parallel;  the  low,  inconspicuous  beaks  sit- 
uated at  the  anterior  yi,  the  anterior  end  rounded,  the  posterior 
subtruncate;  two  low,  radial  depre.ssed  rays  extend  from  the 
beaks  obliquel}^  to  the  ventral  margin;  the  central  part  of  the 
shell  and  the  anterior  end  is  sculptured  roughly  with  irregular 
growth  lines;  the  posterior  dorsal  slope  has  strong,  vertical  or 
slightly  oblique  lines  which  cross  the  finer  concentric  growth 
lines;  in  addition  the  whole  surface  of  the  shell  is  roughened  by 
small,  short  threads  as  if  the  surface  had  been  painted  with  a 
stiff  brush. 

Length  63,  height  25.50,  diameter  of  the  right  valve 
14.50  mm. 

Toula’ s figure  of  an  internal  mold  shows  a smaller  shell,  a 
strong  anterior- umbonal  angle  and  a somewhat  shorter  anterior 
end.  It  is  possible  that  the  two  forms  are  distinct  but  we  lack 
a good  comparative  series  of  the  Gatun  shell.  smaller  and 
more  delicate  species  of  Psammosolen  occurs  at  several  localities 
in  the  Costa  Rican  Gatun.  It  is  not  the  P.  strigillatus  {L)  of 
Toula,  differing  in  its  pointed  anterior  end. 

Gatun  Stage:  Rio  Detey. 

Genus  SANGUINOLARIA,  Lamarck 
Section  SAMMOTELLA,  Blainville 
Sanguinolaria  alouatta,  n.  sp.  Plate  29,  figures  5,  6 

Shell  rather  large,  elongate;  and  rostrated  behind;  left 


433 


Costa  Rica  Miocene — Olsson 


26 


valve  nearly  flat,  the  right  valve  much  more  convex;  the  right 
valve  carries  a strong  umbonal  keel  from  the  tip  of  the  beaks  to 
the  posterior  extremity;  this  keel  is  but  poorly  developed  on  the 
left  valve;  anterior  end  broadly  rounded  with  the  dorsal  and 
ventral  margins  nearly  parallel;  the  posterior  side  is  much  nar- 
rower and  with  its  extremity  pointed;  the  surface  is  smooth;  the 
dorsal-posterior  slope  of  the  left  valve  is  less  smooth  and  carries 
coarse,  irregular  growth-lines;  the  interior  is  not  known. 

Length  54,  height  30,  semi-diameter  4 mm  (a  left  valve) 
Length  60,  height  27.5  semi -diameter  7 mm  (a  right 
valve) 

This  species  stands  intermediate  between  the  kS.  Sfuithwood- 
wardi  Maury  from  the  Miocene  of  Santo  Domingo  and  the  re- 
cent West  Indian  S.  operculata  Gmelin.  It  differs  from  the  Smith - 
woodwardi,  in  being  much  larger  with  a less  depressed  left  valve: 
From  operculata  the  Costa  Rican  shell  has  higher  and  more 
pointed  beaks  as  well  as  being  longer  posteriorly.  In  full-grown 
specimens  of  operculata,  the  surface  generally  shows  radial  lines 
and  striae  which  may  become  quite  strong  near  the  posterior 
ventral  margin.  The  Costa  Rican  shells  are  smooth  except  for 
the  growth  lines. 

Gatuji  Stage:  Hill  No.  j,  Banana  River. 

Genus  TAGELUS,  Gray 


Tagelus  cebus,  n.  sp.  Plate  29,  figure  9 

Shell  elongate,  moderately  convex  and  solid;  beaks  central 
with  the  anterior  and  posterior  ends  nearly  equal,  and  with  the 
dorsal  and  ventral  margins  parallel  and  nearly  straight;  anterior 
and  posterior  extremities  subtruncate;  a broad  depressed  zone 
extends  from  the  umbos  to  the  ventral  margin  of  the  valves; 
surface  marked  with  irregular  concentric  lines  of  growth;  inter- 
ior concealed. 

Length  36,  height  13,  diameter  of  the  left  valve  3.00 


mm. 
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The  Siliqua  subcsqualis  Gabb,  from  the  Miocene  of  Santo 
Domingo  is  doubtless  a Tagelus,  belonging  to  the  Section  Mes- 
opleura  Conrad.  It  differs  from  the  present  shell  in  being  thin- 
ner, more  depressed  and  more  pointed  posteriorly.  Gabb’s  species 
approaches  very  closely  the  recent  T.  divisus  Spengler  of  the 
West  Indian  fauna,  judging  from  the  specimens  in  the  Maury 
collection  at  Cornell,  differing  mainly  in  its  larger  size. 

The  interior  of  the  Costa  Rican  shell  is  concealed  so  that  the 
presence  or  absence  of  an  internal  rib  cannot  be  determined. 
Its  heavier  shell  and  general  form,  is  more  that  of  typical  Tage- 
lus  differing  from  the  recent  gibbus  Spengler  in  its  more  central 
beaks. 

Gatun  Stage:  Rio  Betey. 

Genus  MACTRA  (L.)  Lamarck 
Subgenus  MACTRELLA,  Gray 


Mactra  exoleta  Gray  Plate  28,  figure  2 

Mactra  exoleta  Gra}*,  1837,  Mag.  Nat.  Hist.,  p.  372. 

Mactra  exoleta  Reeve,  1854,  Conch.  Icon.,  Mactra^  fig.  16. 

Comparision  of  our  fragmentary  shell  with  recent  examples 
from  the  Bay  of  Panama  show  no  inportant  differences.  The 
species  is  notable  for  its  high,  narrow,  inflated  umbos,  strongly 
depressed  posterior-dorsal  margin  and  alation  of  its  dorsal-pos- 
terior angle. 

At  the  present  time,  this  species  is  restricted  to  the  Pacific 
side,  but  represented  on  the  Caribbean  coast  by  the  next,  the 
Mactra  alata  Spengler,  common  along  sandy  beaches.  It  is 
therefore  of  more  than  usual  interest  to  find  these  two  species, 
together  in  the  Miocene  beds  of  the  Caribbean  slope  of  Costa 
Rica. 

Gatun  Stage:  Boucary  creek. 
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Mactra  alata  Spengler  Plate  28,  figure  3 

Mactra  alata  Spengler,  1802,  Skriv,  Naturch.  Selsk, , vol.  5,  part  2, 
P-  99- 

Mactra  alata  Reeve,  1854,  Conch.  Icon.,  Mactra  pi.  8,  fig.  29. 

Mactra  {Mactrelta)  cf.  alata  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5, 
P-  395. 

A thin,  fragile  species  distinguished  by  its  sharp  dorsal-pos- 
terior angle  and  hatchet-shaped  shell.  It  is  related  to  the 
leta,  already  referred  to,  but  is  a very  much  broader  shell.  In 
exoleta,  the  dorsal-posterior  area  is  flat  or  concave,  with  a slight 
raised  line  which  is  bounded  on  each  side  by  a markly  depressed 
or  sunken  band.  In  alata  this  area  is  convex. 

It  is  living  today  on  the  Caribbean  side  of  the  Isthmus,  be- 
ing quite  common  on  sandy  beaches. 

Gatun  Stage:  Boucary  Creek. 

Hill  No.  j,  Banana  River. 

Section  HARVELLA,  Gray 

Mactra  estrellana,  n.  sp.  Plate  28,  figure  i 

Shell  rather  large,  ovate,  thin,  slightly  convex;  surface  reg- 
ularly, concentrically  plicated;  the  fragmentary  type  specimen 
about  38  mm  in  height  has  about  32  plicae  which  on  the  center 
of  the  shell  disk  are  spaced  about  2 mm  apart;  these  plicae  com- 
mence as  in  typical  Harvella  at  the  dorsal-posterior  carina  which 
bounds  the  escutcheon  and  extends  across  the  surface  to  the  an- 
terior extremity;  the  surface  is,  in  addition,  finely,  concentrically 
striated;  lunule  large  elliptical,  smooth  or  finely  striated;  escut- 
cheon smooth;  interior  not  known. 

Length  50,  height  38,  semi-diameter  8 mm. 

Although  this  is  not  a very  rare  species  in  the  Costa  Rican 
Miocene,  its  thin,  delicate  shell  renders  the  collecting  of  good 
specimens  very  difficult  and  it  is  usually  secured  only  as  distort- 
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ed  internals  molds.  It  is  related  to  the  recent  Pacific  H.  elegans 
Sowerby,  but  differs  in  being  less  convex,  wider  and  with  more 
numerous  and  closer  concentric  plicae. 

Gatuji  Stage;  Coll.  6.  Estrella  River. 

Coll.  2,  Quilana  creek. 

IWactra  sincola,  n.  sp.  Plate  28,  figure  4 

Shell  thin,  broadly  subtrigonal,  depressed,  nearl}"  equilater- 
al; beaks  .small  and  pointed  anteriorly:  lunule  absent;  escutche- 
on linear-lanceolate  and  defined  from  the  shell  disk  by  an  elevat- 
ed Carina;  the  surface  is  sculptured  with  strong,  wave-like,  con- 
centric plicae  which  are  continuous  from  the  anterior-dorsal  mar- 
gin to  the  edge  of  the  escutcheon;  on  the  type  specimen  there 
are  about  30  plicae  on  the  center  of  the  shell  disk,  spac  ed  about 
1.75  mm  apart;  the  intervals  between  the  concentric  plicae 
are  deep  and  trough-like  and  in  width  equal  to  the  plicae  them- 
selves; in  addition  the  whole  surface  of  the  shell  is  finel}"  sculp- 
tured with  small,  radial,  vermiculate  threads,  best  seen  on  the 
summits  of  the  plicae;  the  escutcheon  is  ridged  on  the  middle 
and  smooth;  the  hinge,  largely  concealed  in  the  sandy  matrix,  is 
mactroid. 

Length  36,  height  27,  diameter  of  the  right  valve  5.5 
mm. 

The  systematic  position  of  this  interesting  shell  is  very 
doubtful.  Its  general  surface  sculpture  of  strong,  concentric 
plicae  and  well-defined  escutcheon  resembles  that  of  Harvella. 
The  surface  is  covered  with  fine,  vermiculate  threads  as  seen  on 
Labiosa. 

Galun  Stage:  Saury  creek. 

Genus  LABIOSA,  (Schmidt)  Moller 
Labiosa  lineata  Say  Plate  21,  figure  ii 

Lutraria  lineata  Say.  1821,  Journ.  Acad.  Nat.  Sci.  Phila.,  vol.  2,  p. 

310. 
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Mactra  Nuttallii  Reeve,  1854,  Conch.,  Icon.,  Mactra,  fig.  125. 

Labiosa  lineata  Dali,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  3,  pt. 
4,  p.  906. 

This  species  is  represented  in  our  collection  by  fragments  of 
the  hinge  and  a perfect  mold  of  the  interior  which  is  figured. 
This  mold  compares  very  closely  with  recent  specimens  of  Labi- 
osa lineata  Say. 

Dali  records  this  species  as  fossil  in  the  Pliocene  Caloosa- 
hatchie  beds  of  Florida  and  we  have  several  fragments  in  the 
Cornell  collection  from  the  Upper  Chesapeake  Miocene  of  Nat- 
ural Well,  North  Carolina. 

Gaturi  Stage:  Saury  creek. 

Coll.  6,  Estrella  River. 

Genus  IVIUUNIA,  Gray 

MuHnia  lateralis  Say,  var.  sauryensis,  n.  var.  Plate  28,  figures  23.  24 

The  species  of  Mulinia  are  extremll}^  variable  and  we  have 
therefore  associated  this  form  with  the  common  lateralis  of  Say, 
although  it  may  later  prove  to  be  a distinct  species. 

The  general  form  of  the  shell  is  like  corbuloides  Deshay es, 
the  common  Gulf  variety  of  lateralis  of  Say.  It  differs  most  im- 
portantl}^  from  lateralis  in  having  the  beaks  situated  a short  dist- 
ance above  the  hinge-line  as  is  seen  in  the  Chesapeake  Miocene 
M.  congesta  Conrad.  In  other  characters,  the  Costa  Rican  shells 
are  more  closely  related  to  the  lateralis,  than  to  the  co?igesta. 
The  .shell  is  fairly  convex  and  thin. 

Length  20,  height  16,  semi-diameter  6 mm. 

Gatu7i  Stage:  Zone  E,  Saury  creek. 

Genus  MESODESIVIA,  Deshaj^es 

Mesodesma  costaricensis,  n.  sp.  Plate  28,  figure  18 

Shell  ovate,  moderately  convex,  inequilateral,  thin;  anterior 
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end  about  again  as  long  as  the  posterior,  rounded;  beaks 
high,  triangular;  posterior  and  anterior  dorsal  margins  straight; 
ventral  margin  evenly  rounded;  surface  nearly  smooth;  but  with 
the  dorsal  submargins  finely  concentrically  grooved;  interior 
concealed. 

Length  22,  height  16,  semi-diameter  4 mm. 

A rather  thin,  Donax-\\k^^  shell  from  the  Lower  Gatun  beds 
of  the  Banana  River.  Its  surface  is  smooth  and  polished  with 
concentric  grooves  on  its  posterior  and  anterior  dorsal  area. 

Gatun  Stage:  Hill  No.  j.  Banana  River. 

Genus  GASTROCHAENA^  (Spengler)  Cuvier 
6astrochaena  rotunda  Dali 

Ciastrochcena  ovata  Sowerby,  variety  rotunda  Dali,  1898,  Trans.  Wag- 
ner Free  Inst.  Sci.,  vol.  3,  pt.  4,  p.  825. 

Gastrochcena  rotunda  Dali,  1915,  Bull.  N.  S.  Nat.  Mus.,  No.  90,  p.  157, 
pi.  19,  fig.  2. 

A single,  small  specimen  of  a Gastrocheena  was  collected  in 
the  Gatun  of  Red  Cliff  Creek.  It  is  widely  expanded  about  the 
posterior  portion  and  probably  represents  a young  shell  of  G.  ro- 
tu7ida  which  Dali  records  from  the  Bowden  beds  of  Jamaica. 
This  species  is  also  found  in  the  Tampa  Silex  beds  and  in  the 
Lower  Miocene  of  Florida. 

Gatu7i  Stage:  Coll.  Red  Cliff  Creek. 

Genus  CORBULA,  Lamarck 
Section  ALOIDIS,  Megerle 

? Corbula  vieta  Guppy  Plate  28,  figures  15,  16 

Corbula  vieta  Guppy,  Quart.  Journ.  Geol.  Soc.  London,  vol.  22,  p. 
580,  pi.  26.  fig.  8. 

Corbula  disparilis  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15,  p. 
247. 

Corbula  {Aloidis)  vieta  Dali,  1898,  Trans.  Wagner  Free  Inst.  Sci., 
vol.  3,  pt.  4,  p.  859. 
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Corbula  {Aloidis)  ineta  Maury,  1917,  Bull.  Amer.  Pal.,  vol.  5,  p.  395, 
pi.  39,  fig..  13. 

The  members  of  this  group  of  CorbulcB  are  difficult  to  sepa- 
rate satisfactorily  as  all  are  quite  similiar  in  their  characters.  The 
right  valve  is  broad,  high  and  coarsely  sculptured  with  regular 
concentric  costae,  while  the  left  valve  is  much  smaller,  longer 
than  high,  with  its  surface  smooth  or  faintly  lined  wdth  un- 
equally distributed  radial  threads. 

The  C . vieta  was  described  by  Guppy  from  the  Manzanilla 
beds  of  Trinidad  and  most  authors  have  regarded  the  Erycina 
tensa  described  at  the  same  time  as  its  left  valve,  an  indentifica- 
tion  which  is  open  to  question.  Guppy’s  figure  of  tensa,  shows 
a Veneroid  shell  strongly  sculptured  with  even  radials  and 
fine  concentric  lines,  and  quite  unlike  the  left  valves  of  Corbulce 
of  the  Aloidis  section. 

? Corbula  vieta  from  Costa  Rica  is  identical  with  Maury’s 
specimens  from  the  Miocene  of  Santo  Domingo.  It  is  a smaller 
and  more  circular  shell  than  the  Corbula  heterogenea  Guppy 
which  we  have  from  the  Canal  Zone. 

Length  6.25,  height  6.50,  semi-diameter  3 mm.  (right 
valve) 

Gatun  Stage:  Water  Cay. 

Hill  la,  j,  Banana  River. 

Section  CUNEOCORBULA.  Cossman 
Corbula  oropendula,  n.  sp.  Plate  28,  figures  12,  13,  14,  26,  27 

Shell  small,  solid,  elongate,  both  valves  of  nearly  equal  con- 
vexity but  the  the  right  valve  somewhat  larger  and  overlapping 
on  the  left;  beaks  nearly  central,  the  anterior  end  well  rounded, 
the  posterior  somewhat  contracted,  slightly  rostrated  and  with 
a well-marked  keel;  ventral  margin  more  or  less  rounded,  ter- 
minating at  is  posterior  end  in  a small  sinus,  just  anterior  to 
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the  keel;  the  basal  margins  of  both  valves  are  folded  in  and 
flattened  as  seen  in  C.  contracta  Say  but  to  a less  extent  and 
least  in  the  right  valve;  surface  sculpture  of  rather  heavy  con- 
centric costae,  most  widely  spaced  on  the  umbos;  the  surface 
may  akso  show  fine  radial  lines  of  small  pustules  or  punctae 
which  are  best  developed  on  the  rostrum;  no  lunular  pit. 

Length  6.5,  height  4.25,  diameter  4 mm  (Banana  River  j. 

9 6 semidiameter  2 mm  (Saury). 

We  have  chosen  as  the  t}^pe  of  this  spceies,  the  smaller  and 
more  abundant  form  as  found  in  the  Gatun  bed  of  the  Banana 
River,  rather  than  the  larger  shells  from  the  more  inaccessible 
Saury.  It  is  related  to  the  C.  co7itracta  Say,  but  differs  in  hav- 
ing the  ventral  margin  more  curved,  and  the  posterior  extremi- 
ty more  emarginate.  Its  surface  is  sculptured  with  rather 
strong,  concentric  costie  which  are  more  widel}^  spaced  on  the 
umbos,  and  submicroscopic  radial  lines  of  fine  punctae  or  small 
j)ustules,  best  seen  on  the  rostral  areas. 

Gatun  Stage;  Hills  la,  j.  Banana  river  {^abundant). 

Zone  G,  Saury  creek. 

Coll,  d.  Red  Cliff  creek. 

GoriJiliii  Dietziana  C.  B.  Adams  Plate  21,  figure  8 

Corbula  Dietziana  C.  B.  Adams,  Contr.  Conch.,  vol.  12,  p.  235. 

Covbuta  [Cuneocorbuta)  Dietziana  Dali,  1898,  Trans.  Wagner  Free 
Inst.  Sci. , vol,  3,  pt.  4,  p.  856. 

A recent  species  quite  common  in  the  coralline  lim.estones 
of  the  Limon  Peninsula,  from  which  it  has  previously  been  re- 
]iorted  by  Dali  from  specimens  collected  by  Hill. 

In  its  earlier  stages  of  growth,  this  species  resembles  the 
C.  cEquivalvis  Phil.  (C.  cubaniana  d’Orb)  in  its  rectangular  from 
and  strong  dorsal  keel.  Later  in  life,  the  shells  become  strongly 
distorted,  the  ventral  margin  is  abruptly  bent  downwards  nearly 
at  right  angles  to  the  former  plane  of  the  shell  as  is  seen  to  a 
much  less  degree  inffhe  recent  C.  contracta  Say.  Its  surface  is 
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coarsely  concentrically  grooved,  the  two  valves  being  sculptured 
alike. 

Gatitn  Stage:  Pori  Limon. 

Corbula  hexacyma  Brown  and  Pilsbry  Plate  21,  figures  12,  13 

Corbula  hexacyma  Brown  and  Pilsbry,  1912,  Proc.  Acad.  Nat.  Sci. 

Phila.,  vol.  64,  p.  518,  pi.  26,  fig.  4. 

A species  of  the  Gatun  beds  of  the  Central  Zone.  The  shell 
is  rather  large,  solid  and  with  its  valves  siniiliary  sculptured 
with  a few,  deep,  wave-like,  concentric  ribs.  Its  right  valve  is 
slightly  more  convex  than  its  left.  Our  specimens  measure: 

Length  20,  height  14,  diameter  of  the  left  valve  6.00 
mm. 

Length  20,  height  13.50,  diameter  of  the  rigth  valve 
5.75  mm. 

Gatun  Stage:  Gatun ^ C.  Z. 

Corbula  orosi,  n.  sp.  Plate  21,  figures  9,  10 

Shell  elongate,  convex  with  the  low  inconspicuous  beaks 
about  the  middle  of  the  shell,  so  that  the  posterior  and  anterior 
ends  of  the  shell  are  about  equal  in  length;  the  right  valve  is 
slightly  larger  and  its  basal  margin  folds  over  slightly  that  of 
the  left  valve;  anterior  end  rounded,  the  posterior  narrow  and 
more  pointed  but  with  the  keel  only  very  poorly  developed;  the 
surface  is  finely  and  evenly  concentrically  ribbed  and  both  valves 
are  similiarly  sculptured;  no  lunule. 

Length  20,  height  11.5,  diameter  of  both  valves  9.5  mm. 

A rather  large  species  with  nearly  equally  convex  valves; 
surface  sculptured  with  fine,  regular,  concentric  ribs.  It 
resembles  the  C.  sarda  Dali,  from  the  Chipola  Miocene  but  is 
much  larger. 

Gatim  Stage;  Hill  No.  j.  Banana  River. 
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Section  BOTHROCORBULA,  Gabb 

Corbula  viminea  Guppy  Plate  28,  figure  25 

Corbula  viminea  Guppy,  1866,  Quart.  Journ.  Geol.  Soc.  London,  vol. 
22,  p.  293,  pi.  28,  fig.  II. 

Bothrocorbula  viminea  Gabb,  1873,  Trans.  Amer.  Phil.  Soc.,  vol.  15 
p.  247. 

Corbula  {Bothrocorbula)  vimineaVrsW,  1898,  Trans.  Wagner  Free  Inst. 
Sci.,  vol.  3,  pt.  4,  p.  850. 

Corbula  {Bothrocorbula)  vimi?iea  Maury,  1917,  Bull.  Amer.  Pal.,  vol. 
5,  P-  397,  pl-  39,  figs-  20,  21. 

This  is  a very  characteristic  species,  distinguished  by  its 
large,  deep  lunule  and  its  surface  strongl}^  sculptured  with 
coarse,  concentric,  wave-like  costae.  It  is  known  from  the  Mio- 
cene of  Jamaica  and  Santo  Domingo. 

The  Corbula  hexacyina  Browm  and  Pilsbry,  still  known  on- 
ly from  the  Gatun  of  the  Canal  Zone  is  similiar  in  form  and 
sculpture  but  lacks  the  deep  lunular  pit. 

Length  15,  height  10,  semi-diameter  4.85  mm  (right 
valve). 

Gatun  Sta^e:  Middle  creek. 
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EXPLANATION  OF  PLATES 

pi.ate  ! ( 4 ) 

1.  Terebra  bipartita  Sowerby,  Saury  Creek,  height  77  mm 35 

2.  Terebra  dipartita  Sowerby,  Middle  Creek,  height  53  mm. 

3.  Terebra  cf.  haitensis  Dali,  Sou.si  Creek,  height  37  mm 35 

4.  Terebra  gatunensis  Toula  var.,  Gatuu,  height  58  mm 36 

5.  Terebra  gatunensis  Toula,  Gatun,  height  52  nmu 

6.  Terebra  gatunensis  Toula,  Gatrn,  height  42  mm. 

7.  Terebra  spirifera  Dali,  var.  midieusi'^,  n var..  Middle  Creek  39 

8.  Terebra  gausapata  Brown  and  I il.‘-l  j}  , Mt  Hope,  height 

34  nim 38 

9.  Terebra  estrellana,  11.  sp.  Estrella  River,  height  7.5  mm 40 

10.  Terebra  gausapata  Brown  and  Pilsbry,  Mt.  Hope,  height 

29  mm 3b 

11.  Terebra  Wolfgangi  Toula,  Mt.  Hope,  height  38  mm 37 

12.  Terebra  Wolfgangi  Toula,  Mt.  Hope,  height  26  mm. 

13.  Terebra  spirifera  Dali,  Banana  River 37 

14.  Conus  gracilissimus  Guppy,  Bocas  del  Toro 52 

15.  Conus  tortuosostriatus  Toula,  Bocas  del  Toro 49 

16.  Terebra  estrellana,  n.  sp.,  Elstrella  River 40 

17-18.  Terebra  Berlinerte  Maury,  Boucary  Creek 39 

19.  Terebra  costaricensis,  n.  sp..  Banana  River,  height  13  mm...  40 

20.  Conus  marginatus  Sowerby,  Red  CHE  Creek 51 

21.  Conus  multistriatus  Bose,  Water  Cay 54 

22.  Conus  musaensis,  n.  sp., Banana  River 47 

23.  Conus  multistriatus  Bose,  Water  Cay  54 

24.  Conus  musaensis,  n.  sp. , Banana  River 47 

25-  26.  Terebra  benthalis  Dali,  var.  bocasensis,  n.  var.,  Bocas 

del  Toro 41 

27.  Terebra  pumbriensis,  n.  sp. , Pumbri  Creek 41 
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pirate;  2 ( 5 ) 

Page 

P'ig.  1-2.  Conus  molis  Brown  and  Pilsbry,  Banana  River 42 

3- 4.  Conus  proteus  Hwass,  Water  Cay 43 

5.  Conus  Veatchi,  n.  sp.,  Water  Cay 44 

6.  Conus  imitator  Brown  and  Pilsbry,  Mt.  Hope 45 

7.  Conus  toroensis,  n.  sp.,  Toro  Cays 48 

8.  Conus  Veatchi,  n.  sp. , Water  Cay 44 

9.  Conus  recognitus  Guppy,  Banana  River 46 

PI.ATE  3.  (6) 

Phg.  I.  Conus  Harrisi,  n.  sp. , Banana  River 53 

2.  Conus  stenostomus  Sowerby,  Port  Limon 42 

3.  Conus  floridanus  Gabb,  var.  costaricensis,  n.  var  Banana  R...  45 

4- 5.  Conus  Burckhardii  Bose,  Water  Cay 52 

6.  Conus  tortuosopunctatus  Toula,  Mt.  Hope 54 

7-8.  Conus  limonensis,  n.  sp..  Port  Limon 47 

9.  Conus  floridanus  Gabb,  var.  costaricensis,  n.  var..  Banana  R.  45 

10.  Conus  planiliratus  Sowerby,  Port  Limon 50 

11.  Conus  tortuosopunctatus  Toula,  Mt.  Hope 54 

12.  Conus  cf.  interstinctus  Guppy,  Banana  River 48 

13.  Conus  planiliratus  Sowerby,  Port  Limon 50 

14.  Conus  planiliratus,  var.  bocasensis,  n.  var,,  Bocas  del  Toro..  57 

15.  Conus  granozonatus  Guppy,  Rio  Blanco 50 

16.  Conus  planiliratus  var.,  bocasensis,  n.  var.,  Bocas  del  Toro..  51 

PLATE  4.  ( 7 ) 

Fig.  1-2.  Turris  albida  Perry,  slightly  reduced,  Toro  Cays 58 

3.  Scobinella  Morierei  (Laville)  Cossmann,  length  48  mm,  Toro 

Cays 79 

4.  Scobinella  Morierei  (Laville)  Cossmann,  length  52  mm., 

Toro  Cays 79 

5.  Drillia  papaya,  n,  sp,,  length  32  mm.,  Rio  Codes 63 

.6.  Turricula  lavinoides,  n.  sp. , length  54  mm..  Banana  River....  55 

7.  Halia  americana,  n.  sp.,  length  66  mm,,  Mt.  Hope  79 
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Fig.  8.  Drillia  censors  Sowerby,  Grape  Point  Creek,  length  6o  mm...  6i 

9.  Drillia  venusta  Sowerby,  Banana  River,  length  30  mm....  ....  61 

10.  Drillia  censors  Sowerby,  Mt,  Hope,  length  33  mm 6i 

11.  Drillia  carruca,  n.sp..  East  Grape  Point  Creek,  length  18  mm.  71 

12.  Turricula  lavinoides,  var.  limonensis,  n.  var.,  length  97  mm,, 

Toro  Cays 56 

13.  Drillia  censors  Sowerby,  length  40  mm,  Banana  River 61 

14.  Bnllaria  paupercula  Sowerby,  Middle  Creek,  length  22  mm...  34c 

15.  Drillia  limonica,  n.  sp.,  PortDimon,  length  19  mm 66 

16.  Ancistrosyrinx  Dalli,  n.  sp.,  Toro  Cays,  length  14  mm 60 

17.  Ancistrosyrinx  elegans  Dali,  var..  Banana  R., length  15  mm  60 

PLAl'E  5.  l8) 

Fig.  I.  Drillia  Cristobali,  n.  sp,,  Bocas  del  Toro,  heigth  20  mm 72 

2.  Drillia  chirquiensis,  n.  sp.,  Bocas  del  Toro,  height  25  mm..  64 

3.  Turricula  taurina,  n.  sp.,  Bocas  del  Toro,  height  25  mm 57 

4.  Turricula  Terryi,  n.  sp.,  Bocas  del  Toro,  height  23,5  mm 57 

5.  Drillia  bocasensis,  n.  sp.,  Bocas  del  Toro,  height  22  mm 73 

6.  Drillia  bocatoroensis,  n.  sp.,  Bocas  del  Toro,  height  23  mm..  67 

7.  Drillia  coccos,  n.  sp.,  Coco  Plum,  height  21  mm 64 

8.  Drillia  limonensis,  n.  sp..  Port  Dimon,  height  20  mm 71 

9.  Drillia  limonensis,  n,  sp.,  height  15  mm. 

10.  Drillia  limonetta,  n.  sp. , Port  Dimon,  height  12.25  mm 70 

11.  Drillia  theobroma,  n.  sp.,  Bocas  del  Tore,  height  21  mm 68 

12.  Drillia  citria,  n.  sp..  Port  Dimon,  height  ii  mm 65 

13.  Drillia  citria,  n.  sp.,  Port  Limon,  height  ii  mm. 

14.  Drillia  cocosina,  n.  sp.,  Bocas  del  Toro,  height  12  mm 75 

15.  Drillia  aurantia,  n sp. , hort  Linicn,  height  11  mm 68 

16.  Drillia  aquanica,  n.  sp. , Water  Cay,  height  mm 65 

17.  Drillia  aquanica  var. 

18.  Drillia  lithocolletoides,  n.  sp.,  height  10.75  nim., 

Bocas  del  Toro 74 

19.  Eeucosyrinx  chloris,  n.  sp.,  height  14.50  mm., 

Bocas  del  Toro 69 

20.  Cytharella  limata,  n.  sp.,  height  9 mm.  Port  Limon 77 

21.  Cythara  terminula  Dali,  var.  costaricensis  n.  var.,  height  13 

mm..  Hill  la.  Banana  River 77 

22.  Cythara  terminula  Dali,  var.  costaricensis  n.  var.,  height  13 

mm..  Hill  la.  Banana  River 77 

23.  Borsonia  cocoensis,  n.  sp..  Coco  Plum,  height  16  mm 78 
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Fig,  24.  Borsonia  cocoensis,  n.  sp. , Coco  Plum,  14  mm 78I 

25.  Drillia  aqnaensis,  n.  sp..  Water  Cay,  height  15  mm 73I 

26.  Drillia  musa,  n,  sp..  Banana  River,  height  16  mm 74I 

27-28.  Drillia  musacina,  n.  sp. , Banana  River,  height  9 mm  69  1 

29-30.  Glyphostoma  moinica,  n.  sp. , Port  Dimon,  height,  1 

5-75  mm 76I 

PLATE  6 (9)  I 

Fig.  I.  Mitra  Swainsoni  Broderip,  var.  limonensis,  n,  .sp.,  Port  i 

Dimon,  height  74  mm 100  ij 

2-3.  Cancellaria  Plnmmeri,  n.  sp.,  Toro  Cays,  height  34  mm...  85  | 

4.  Cancellaria  toroensis,  n.  sp.,  Toro  Cays,  height  29  mm  84  J 

5.  Cancellaria  Mauryse,  n.  .sp. , Cercado  de  Mao,  Santo  Domingo,  j 

height  36  mm 82  j 

6.  Cancellaria  Barretti  Guppy,  slightly  enlarged.  Banana  River.  81  1 

7.  Cancellaria  Rowelli  Dali,  East  Grape  Point  Cr.,  height  30  mm.  84  j 

8.  Cancellaria  dariena  Toula,  about  natural  size,  Toro  Cays 80  j 

9.  Cancellaria  Cossmanni,  n.  sp.,  somewhat  enlarged,  Banana  R.  81  j 

10.  Mitra  longa  Gabb,  Gatun,  height  40  mm loi  i 

11.  Cancellaria  Cossmanni,  n.  sp.,  somewhat  enlarged,  Banana  R 81  ] 

12.  Cancellaria  islacolonis  Maury,  enlarged.  Red  Cliff  Creek 86  ^ 

13.  Mitra  cf.  rudis  Gabb,  Hone  Walk  Creek,  height  33  mm 102;  1 

14-15.  Marginella  MacDonaldi  Dali,  Banana  R.,  height  28.  mm...  95  j 

16.  Marginella  mindiensis  Cossmann,  Gatun,  height  9 mm 96  : 

17.  Marginella  MacDonaldi  Dali,  Banana  R.,  height  26  mm 95 

18.  Mitra  Almagrensis  Toula,  variety  coralliophila,  n,  var.,  Port  . 

Dimon,  height  17  mm 103  j 

19.  Marginella  MacDonaldi  Dali,  Banana  River,  height  25  mm....  95  i 

20-21.  Mitra  poas,  n.  sp. , about  natural  size.  Port  Dimon 102  -j 

22.  Marginella  leander  Brown  and  Pilsbry,  enlarged,  Gatun 98  i 

23.  Marginella  mindiensis  Cro.ssmann,  Gatun,  height  17.5  mm 96  1 

24.  Mitra  Almagrensis  Toula,  variety  coralliophila,  n.  var..  Port  J 

Dimon,  height  about  17  mm 103  J 

25.  Mitra  dariensis  Brown  and  Pilsbry,  Bocas  del  Toro,  height  *1 

21  mm loi  J 

PLATE  7.  (10)  j 

Fig.  I.  Oliva  cylindrica  Sowerby,  Old  Man  Sam  Creek 88 

2-3.  Oliva  brevispira  Gabb,  Red  Cliff  Creek 88  ' 
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4.  Oliva  brevispira  Gabb,  var.  Giraudi  Cossmann,  Middle  Creek.  88 

5.  Oliva  gatunensis  Toula,  Gatun 89 

6-7.  Oliva  Sayana  Ravenel,  var.  immortua  Pilsbry  and  Brown 

Banana  River 89 

8-9.  Oliva  mancinella,  n.  sp. , East  Grape  Point  Creek 91 

10.  Ancillaria  aquaensis,  n.  sp.,  Water  Cay 94 

1 1 Olivella  muticoides  Gabb,  East  Grape  Point  Creek 92 

12-13.  Oliva  testacea  Lamarck,  var.  costaricensis,  n.  var..  Banana 

River 90 

12.  Olivella  muticoides  Gabb,  Red  Cliff  Creek 92 

15-16.  Olivella  Boussaci  Cossmann,  var..  Banana  River 93 

17-18.  Olivella  muticoides  Gabb.  Red  Cliff  Creek 92 

19-20.  Olivella  limonensis,  n.  sp,.  Port  Limon 93 

21.  Marginella  avena  Valenciennis,  Banana  River 97 

22.  Olivella  Goliath,  n.  sp..  Red  Cliff  Creek 92 

23.  Olivella  Goliath,  n sp..  Banana  River 

24-25.  Olivella  limonensis,  var.,  bocasensis  n.  var.,  Bocas  del 

Toro 94 

26-27.  Marginella  collina,  n.  sp.,  Banana  River 97 

28.  Marginella  avena  Valenciennes,  Port  Limon 97 

PLATE  8.  ( 11 ) 

1.  Fasciolaria  MacDonaldi,  n.  sp. , Banana  River,  height  70  mm.  106 

2.  Voluta  Alfaroi  Dali,  Banana  River,  height  63  mm 99 

3.  Solenosteira  chiriquiensis,  n.  sp.,  Water  Cay,  reduced 114 

4.  Latirus  taurus,  n.  sp.,  Toro  Cay,  slightly  reduced 108 

5.  Fusus  miocosmius,  n.  sp. , Bocas  del  Toro,  height  100  mm 103 

6.  Fusus  honensis,  n.  sp..  Hone  Walk  Creek,  height  63  mm  104 

7.  Solenosteira  Vaughani  Dali,  variety  medioamericana,  n.  var. 

Toro  Cays 113 

8.  Solensoteira  Dalli  Brown  and  Pilsbry,  Gatun,  slightly  en- 

larged  113 

9.  Fasciolaria  Gorgasiana  Brown  and  Pilsbry,  Rio  Betey,  height 

39  inm  105 

10.  Latirus  infundibulum  Gmelin,  Pumbri  Creek,  slightly  re- 

duced  107 

11.  Peristernia  insula,  n.  sp..  Water  Cay,  height  23  mm no 

12.  Latirus  irazu,  n.  sp..  Port  Limon,  height  slightly  reduced 107 

13.  Peristernia  tortugera,  n.  sp. , Port  Linion,  height  29  mm no 
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PLATL  9.  (12) 

Page 

Fig.  I.  Melongena  consors  Sowerby,  Old  Man  Sam  Creek,  height 

ri8  mm 112 

2.  Pho.s  Veatchi,  n.  sp.,  Hill  la,  Banana  River,  height  43  mm..  121 

3.  Phos  Veatchi,  n.  sp.,  Hill  ra,  Banana  River,  height  41  mm..  121 

4-5.  Phos  gatunensis  Toula,  Gatun,  height  30  mm 117 

6.  Phos  bete}^ensis,  n.  sp.,  Rio  Betey,  height  26  mm 122 

7.  Xorthia  northiae  Gray,  variety  miocenica,  n.var.,  tip.  Banana 

River 124 

8-9.  Phos  Moorei  Guppy,  variety  costaricensis,  n.  var.,  Banana 

River,  height  26  mm 118 

10.  Phos  mexicanus  Bose,  Water  Cay,  height  29  mm 117 

11.  Phos  mexicanus  Bose,  Water  Cay,  height  27.5  mm. 

12.  Phos  elegans  Guppy,  variety  limonensis,  n.  var..  Port  Limon 

length  27  mm 119 

13.  Phos  elegans  Guppy,  variety  limonensis,  n.  var..  Port  Limon 

length  22.50  mm 

14.  Northia  northiae  Gray,  variety  miocenica,  n.  var..  Banana 

River 124 

15.  Phos  snbsemicostata  Browm  and  Pilsbry,  Saury  Creek,  height 

32  mm  12 1 

16.  Phos  metuloides  Dali,  Mt.  Hope,  height  19.5  mm 122 

17.  Phos  estrellensis,  n.  sp.,  Estrella  River,  height  19  mm 120 

18.  Phos  estrellensis,  n.  sp. , Estrella  River,  height  16  mm. 

19.  Alectrion  merenda,  11.  sp..  Old  Man  Sam  Creek,  height  7 mm  124 

20.  Alectrion  ranuncula,  n.  sp.,  Banana  River,  height  14  mm 123 

21.  Alectrion  lo.squemadica  Maury,  Port  Limon,  height  11.50  mm  123 

22.  Alectrion  ranuncula,  n.  sp. , Banana  River,  height  14  mm 123 

PLATE  10  (13) 

Fig.  I.  Marginella  latissima,  variety  Pilsbryi,  n.  var..  Banana  R 96 

2.  INlarginella  latissima,  variet}"  Pilisbryi,  n.  var.,  Gatun 

3-4.  Clava  costaricana,  n.  sp..  Banana  River,  height  40  mm 144 

5.  Metula  Harrisi,  variety  limonensis,  11.  var..  Port  Limon, 

heigh.  27  mm 1 16 

6.  Metula  Harrisi,  variety  limonensis,  11.  var..  Port  Limon, 

height  25  mm 116 

7.  Strombina  matima,  n.  sp..  Banana  River,  height  12  mm 127 
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8.  Strombina  costaricensis,  n.  sp. , IMiddle  Creek,  height  15  mm  128 

9.  Strombina  ambigua  Guppy,  Banana  River,  height  26  mm 126 

10.  Metula  Harrisi,  n.  sp,,  Coco  Plum,  height  27  mm 116 

11.  Metula  Gabbi  Brown  and  Pilsbry,  Mt.  Hope,  height  28.5  mm  115 

12.  Metula  cancellata  Gabb,  Bocas  del  Toro,  height  18,5  mm 115 

13.  Strombina  Ressepiana  Brown  and  Pilsbry,  Gatun,  height 

25  mm 126 

14.  Strombina  chiriquiensis,  n.  sp 130 

15.  Typhis  alatus  Sowerby,  Toro  Cays,  height  23  mm 132 

16-17.  Strombina  costaricensis,  n.  sp  , Middle  Creek 128 

18.  Strombina  cricamola,  n.  sp  , Water  Cay,  height  16  mm 127 

19.  Strombina  sincola,  n.  sp,.  Banana  River,  height  7 mm 129 

20.  Strombina  Lessepiana  Brown  and  Pilsbry,  Gatun 126 

12.  Strombina  sincola,  n.  sp. , Banana  River,  height  7 mm 129 

22.  Typhis  linguliferus,  variety  costaricensis,  n.  var.,  Bannan  R,  132 

23.  Sistrum  nodulosum  C.  B.  Adams,  Red  Cliff  Creek 133 

24.  Strombina  chiriquiensis,  n.  sp 130 

25.  Marginella  musacina,  n.  sp. , Banana  River 98 

26-27.  Strombina  costaricensis,  variety  musanica  n.  var.  Banana  R 129 

28.  Cerithium  costaricensis,  11.  sp..  Red  Cliff  Creek,  height 

28  mm 143 

29.  Typhis  linguliferus,  variety  costaricensis,  n.  var..  Banana  R.  132 

30.  Clava  alajuela,  n sp..  Middle  Creek,  height  17  mm 143 

31-32.  Drillia  estrellana,  n.  sp.,  Estrella  River,  height  7.50  mm...  69 

33-34.  Columbella  submercatoria,  n.  sp..  Red  Cliff  Creek 125 

PL.\TE  II  (14) 

Fig.  I.  Xancus  scopulus,  n.  sp. , Banana  River,  height  265  mm iii 

PLATE  12  (15) 

P'ig.  I.  Serpulorbis  papulosa  Guppy,  Banana  River 145 

2.  Malea  elliptica  Pilsbry  and  Johnson,  Banana  River,  height 

63  nim 139 

3.  Sconsia  laevigata  Sowerby,  variety  Gabbi,  n.  var.,  Toro  Cays, 

slightly  enlarged 136 

4.  Siliquaria  modesta  Dali,  variety  limonensis,  n.  var..  Port 

Eimon,  somewhat  enlarged 147 

5.  Siliquaria  modesta  Dali,  variety  limonensis,  n.  var.,  Port 

Eimon,  slightly  enlarged 147 
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6.  Siliquaria  modesta  Dali,  variet}’ limonensis,  n.  var. , Port 

Limon,  slightly  enlarged 147 

7.  Sconsia  cocleana,  n.  sp.,  Rio  Coles,  height  mni 138 

8.  Cyproea  cinerea  Gmelin,  Rio  Blanco 140 

9.  Cypraea  almirantensis,  n.  sp.,  Water  Cay,  height  39  mm 140 

10.  Cypraea  parisimina,  n.  sp..  Port  Limon,  height  39  mm 139 

11.  Phalium  rnoniliferum  Gupp)-,  Rio  Betey,  height  35  mm 135 

12.  Sconsia  bocasensis,  n.  sp.,  Bocas  del  Toro,  height  35  mm 137 

13.  vSconsia  bocasensis,  n,  sp.,  Bocas  del  Toro. 

PLATE  13.  (16) 

Fig.  1-2-3.  Strombus  pugiloides  Guppy,  Banana  River 142 

4.  Fasciolaria  tulipa  Linnaeus,  variety  Port  Limon 105 

5-6.  Strombus  gatunensis  Toula,  Water  Cay,  somewhat  reduced..  141 

7.  Polinices  Stanislas-Meunieri  Maury,  Banana  River,  slightly 

reduced 157 

8.  Natica  Youngi  T.Iaury,  variety  cocleana,  n.  var..  Codes 

Creek,  slightly  enlarged 155 

9.  Natica  canrena  Linnaeus,  Gatun 155 

10-11-12.  Architectonica  granulata  Lamarck,  Banana  River 154 

1 3- 1 4- 1 5.  Natica  Guppxaina  Toula,  Banana  River 156 

16-17.  Polinices  subclausa  Sowerby,  Banana  River 157 

PLATE  14.  (S7) 

Fig.  1.  Turritella  oreodoxa,  n.  sp. , Banana  River,  height  49  mm 152 

2.  Turritella  exoleta  Linnaeus,  variety  limonensis.  Port  Limon, 

height  43  mm 152 

3.  Turritella  exoleta  Linnaeus,  variety  limonensis,  n.  var. , Port 

Limon,  height  36  mm 

4.  Turritella  altilira  Conrad,  variety  chiriquiensis,  n.  var., 

Banana  River,  height  52  mm 150 

5.  Turritella  mimetes  Brown  and  Pilsbry,  Gatun,  height  72  mm  149 

6.  Turritella  altilira  Conrad,  ML  Hope,  typical,  height  50  mm  150 

7.  Turritella  altilira  Conrad,  Gatun,  typical,  height  36  mm 149 

8.  Turritella  altilira  Conrad,  variety  chiriquiensis,  n.  var..  Wat- 

er Cay,  height  116  mm 150 

9.  Turritella  altilira  Conrad,  varietv  chiriquiensis,  n.  var.  Ban- 

ana River,  height  40  mm 150 
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Fig.  10.  Petaloconchus  sculpturatus  H.  C.  Lea,  Water  Cay,  height 

34  mm 146 

11.  Turritella  altilira  Conrad,  variety  costaricensis,  n.  var.,  Sousi 

Creek,  height  34  mm  15 1 

12.  Turritella  gatunensis  Conrad,  Water  Cay,  height  36.5  mm 148 

13.  Turritella  gatunensivS  Conrad,  Water  Cay,  height  24  mm. 

14.  Turritella  altilira,  variety  chiriquiensis,  n.  var.,  Red  Cliff 

Creek,  height  33  mm 150 

15.  Petaloconchus  sculpturatus  H.  C.  Lea,  East  Grape  Point 

Creek,  height,  34  mm 146 

PI.ATE  15.  (18) 

Fig.  I.  Dentalium  uscarianurn,  n.  sp,,  Pvio  Codes,  natural  size 166 

2-3.  Dentalium  bocasensis,  n.  sp.,  Bocas  del  Toro,  somewhat 

enlarged 166 

4.  Astralium  brevispinum  Lamarck,  variety  basalis,  n.  var..  Old 

Man  Sam  Creek,  natural  size 162 

5.  Astralium  brevispinum  Lamarck,  variety  basalis,  n.  var.,  Old 

Man  Sam  Creek,  natural  size 162 

6-7.  Calliostoma  castilla,  n.  sp..  Port  Limon,  slightly  enlarged 165 

8.  Calliostoma  limonensis,  n.  sp.,  Port  Limon,  about  natural 

size 164 

9-10.  Calliostoma  mancinella,  n.  sp..  Red  Cliff  Creek,  about  nat- 
ural size 164 

11.  Calliostoma  limonensis,  n.  sp..  Port  Limon,  about  natural 

size 164 

12.  Turbo  saltus,  n.  sp. , Red  Cliff  Creek,  height  17  mm 161 

13.  Scaphella  costaricana,  n.  sp. , Codes  Creek,  height  29  mm 100 

14  Ptychosalpinx  ? dentalis,  n.  sp..  Codes  Creek,  about  natural 

size 109 

15.  Actseon  costaricensis,  n.  sp.,  Banana  River,  height  19.5  mm.  34a 

16.  Chlorostoma  costaricensis,  n.  sp.,  Red  Cliff  Creek,  diameter 

16.5  mm 163 

17.  Crepitacella  limonensis,  n.  sp..  Port  Limon,  height  8 mm 143 

18.  Ptychosalpinx  ? dentalis,  n.  sp..  Codes  Creek,  about  natural 

size 109 

19.  Bursa  crassa  Dillwyn,  Banana  River,  about  natural  size 134 

20-21.  Acteocina  bullata  Kiener,  variety  costaricana,  n.  var..  Mid- 
dle Creek,  height  10  mm 34a 
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22.  Neritina  viridemaris  Maury,  Middle  Creek,  enlarged 159 

23.  Alaba  turrita  Guppy,  Estrella  River,  height  5 mm 153 

PLATE  16  (19) 

Fig.  1.  Pecten  MacDonaldi,  n.  sp. , type,  Gatun  (Toro  limestone) 

right  valve,  height  96  mm 19S 

2.  Pecten  MacDonaldi,  n.  sp. , cotype,  same  locality,  left  valve 

height  79  mm. 

3.  Pecten  gatunensis,  Chagres  Spillway,  right  valve,  height 

62  mm 197 

4.  Pecten  gatunensis,  same  locality,  left  valve,  height  48  mm. 

5.  Pecten  levicostatus  Toula,  Hill  No.  2.  Banana  River,  slight- 

ly reduced 199 

6.  Pecten  levicostatus  Toula,  same  locality,  left  valve,  slightly 

reduced 

7.  Pecten  levicostatus  Toula,  same  locality,  right  valve  slightly 

reduced 

PLATE  17  (20) 

Fig.  1.  Amusium  luna  Brown  and  Pilsbry,  Chagres  Spillway,  some- 
what reduced 205 

2.  Pecten  preglyptus,  n.  sp.,  Codes  Creek,  natural  size  (type)..  202 

3.  Amusium  bocasensis,  n.  sp. , Bocas  del  Toro,  natural  size, 

cotype 206 

4.  Amusium  bocasensis,  n.  sp.,  Bocas  del  Toro,  interior  of  right 

valve. 

5.  Pecten  coralliphila,  n,  sp.,  type.  Port  Limon,  slightly  en- 

larged  I 99 

6.  Pecten  coralliphila,  n.  sp.,  Port  Limon,  left  valve 199 

7.  Pecten  preglyptus,  n.  sp.,  interior  view  of  type,  natural  size  202 

PLATE  18  (21) 

Fig.  I.  Ostrea  megodon  Hanley,  Banana  River,  natural  size  195 

2.  Glycymeris  canalis  Brown  and  Pilsbry,  Comadre  Creek,  about 

natural  size I77 
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3.  Glycymeris  canalis  Brown  and  Pilsbry,  Banana  River,  about 

natural  size I77 

4.  Glycymeris  canalis  Brown  and  Pilsbry,  variety.  East  Grape 

Point  Creek 177 

5.  Glycymeris  canalis  Brown  and  Pilsbry,  variety.  East  Grape 

Point  Creek 177 

6-7.  Glycymeris  canalis  Brown  and  Pilsbry,  Banana  River 177 

8.  Pecten  costaricensis,n.  sp..  Red  Cliff  Creek,  right  valve 201 

9,  Pecten  costaricensis,  n.  sp.,  Red  Cliff  Creek,  left  valve. 

10.  Pecten  costaricensis,  n.  sp..  Red  Cliff  Creek,  right  valve. 

11.  Pecten  costaricensis,  n.  sp.,  Red  Cliff  Creek,  left  valve. 

12.  Leda  ensinoides,  n.  sp.,  Banana  River,  length  54  mm 174 

13.  Glycymeris  castaneus  Lamarck,  Banana  River, length  30  mm.  180 

14.  Glycymeris  castaneus  Lamarck,  Banana  River, length  23  mm. 

15.  Leda  Balboai  Brown  and  Pilsbry,  Banana  River,  enlarged 173 

16.  Pecten  almirantensis,  n.  sp.,  Bocas  del  Toro, heigth  4.75  mm.  203 

17.  Pecten  aotus,  n.  sp.,  Port  Limon,  height  4.50  mm 204 

18.  Pecten  aotus,  n.  sp.,  Port  Limon,  4.75  mm. 

19.  Leda  quitanensis,  n.  sp. , Quitana  Creek,  length  26  mm 174 

20.  Leda  Davilse,  n.  sp. , Bocas  del  Toro,  length  5.75  mm 173 

21-22-23-24.  Nucula  cahuitensis,  n.  sp.,  Saury,  length  3.50  mm 171 

25.  Nucula  tenuisculpta  Gabb,  Red  Cliff  Creek, length  4.00  mm.  172 

PIRATE  19  (22) 

Fig.  I.  Glycymeris  carbasina  Brown  and  Pilsbry,  East  Grape  Point 

Creek,  about  natural  size 179 

2.  Glycymeris  carbasina  Brown  and  Pilsbry,  same  locality, 

about  natural  size 179 

3-4.  Glycymeris  jamaicensis.  Red  Cliff  Creek,  about  natural  size  178 
5.  Glycymeris  carbasina  Brown  and  Pilsbry,  East  Grape  Point 

Creek,  small  shell  about  natural 

size  179 

6-7.  Glycymeris  decussatus  Lamarck,  Old  Man  Sam  Creek,  nat- 
ural size 180 

PLATE  20  (23) 

Fig.  1.  Spondylus  chiriquiensis,  n.  sp..  Water  Cay,  height  15 1 mm...  206 

2.  Spondylus  chiriquiensis,  n.  sp.,  young  shell  to  show  the  small 

foliaceous  attachment  area. 

3.  Thracia  Tristani,  n.  sp.,  Rio  Betey,  length  42  mm 21  r 
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4.  Crassatellites  Reevei  Gabb,  Banana  River,  slightly  reduced..  212 

5.  Spondylus  chiriquiensis,  n.  sp.,  Water  Cay,  young  right 

valve 206 

6.  Spond3'lus  chiriquiensis,  n.  sp. , Water  Caj’,  young  left  valve. 

PLATE  21  (24) 

Fig.  I.  Spondylus  gumanomocon  Brown  and  Pilsbry,  Hone  Walk 

Creek,  shell  greatly  reduced 207 

2.  Ostrea  costaricensis,  n.  sp.,  Rio  Blanco,  about  natural  size...  196 

3.  Placunanomia  lithobleta  Dali,  Banana  River,  height  36  mm..  210 

4.  Placunanomia  lithobleta  Dali,  Banana  River,  height  49  mm 

5.  Placunanomia  lithobleta  Dali,  interior  of  .same  specimen  as 

figure  3. 

6.  Anomia  simplex  d’Orbigny,  Middle  Creek,  height  34  mm 209 

7.  Corbula  gatunensis  Toula,  Gatun,  length  21  mm. 

8.  Corbula  Dietziana  C.  B.  Adams, Port  Limon,  length  15,5  mm.  268 

9.  Corbula  orosi,  n.  sp.,  type.  Banana  River,  length  19.5  mm  ...  269 

10.  Corbula  orosi,  n.  sp.,  G’^pe,  Banana  River,  length  T9  mm. 

ir.  Labiosa  lineata  Say,  Saur^’  Creek,  length  44  mm 264 

12.  Corbula  hexacyma  Brown  and  Pilsbry,  Gatun, length  26  mm.  269 

13.  Corbula  hexac>mia  Brown  and  Pilsbry,  Gatun, length  18  mm. 

PLATE  22  (25) 

Fig.  I,  Area  occidentalis  Phil.,  Port  Limon,  somewhat  enlarged 181 

2.  Area  umbonata  Lamarck,  East  Grape  Point  Creek,  slightly 

enlarged  182 

3.  Area  auriculata  Lamarck,, Old  Man  Sam  Creek,  young  shell..  190 

4.  Area  Mauryas,  n.  sp. , Port  Limon,  right  valve  of  type,  length 

24  mm 182 

5.  Area  Candida  Gmelin,  Port  Limon,  left  valve,  length  18  mm.  183 

6.  Area  Candida  Gmelin,  Port  Limon,  right  valve  length 

13  mm. 

7.  Area  Mauryae,  n.  sp.,  interior  view  of  t}'pe 182 

8.  Area  honensis,  n.  sp..  Hone  Walk  Creek,  left  valve  type, 

slightly  reduced 187 

9.  Area  honensis,  n,  sp. , same  locality,  right  valve  of  cot)^pe, 

/ slightly  reduced 187 

10.  Area  dariensis  Brown  and  Pilsbry,  Water  Qay,  about  natural 

size  184 
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11.  Area  dariensis  Brown  and  Pilsbry,  Water  Cay,  about  natural 

size 184 

12.  Area  dariensis  Brow’n  and  Pilsbry,  Gatun,  about  natural  size. 

13.  Area  dariensis  Brown  and  Pilsbry,  Gatun,  about  natural  size. 

PLATE  23  (26) 

Fig.  I.  Area  Veatehi,  n,  sp..  Water  Cay,  left  valve  of  type,  length 

51  mm 189 

2.  Area  Veatehi,  n.  sp..  Water  Cay,  interior  of  left  valve  of  type. 

3.  Area  Veatehi,  n.  sp. , Water  Cay,  right  valve  of  type. 

4-5.  Area  golfoyaquensis  Maury,  variety  medioamerieana,n.  var.. 

Hone  Walk  Creek,  valve  of  type, 

length  63  mm 188 

6.  Area  golfoyaquensis  Maury,  variety  medioamerieana,  n.  var.. 

Hone  Walk  Creek,  left  valve  of 
type,  same  loeality. 

7-8.  Area  aetinophora  Dali,  Red  Cliff  Creek,  nearly  natural  size..  185 
PLATE  24.  (27) 


Fig.  I.  Area  eaeiea,  n.  sp.,  type,  Comadre  Creek,  length  36  mm 190 

2.  Area  Pittieri  Dali,  Saury  Creek,  natural  size 192 


3-4-5.  Area  Pittieri  Dali,  Hill  la.  Banana  River,  natural  size. 

6.  Area  Pittieri  Dali,  Hill  i,  Banana  River,  natural  size. 

7.  Area  Hindsi,  n.  sp.,  type,  East  Grape  Point  Creek,  natural 

size 193 

8.  Area  Hindsi,  n.  sp. , eo-type,  Rio  Betey,  natural  size. 

9.  Area  Hindsi,  n.  sp. , eo-type.  Hill  3,  Banana  River,  natural 

size. 

10.  Area  Eloydi,  n.  sp.,  eo-type,  Red  Cliff  Creek,  length  18  mm..  192 

11.  Area  Eloydi,  n.  sp. , type,  same  loeality,  diameter  18  mm. 

12.  Area  Eloydi,  n.  sp.,  eo-type,  same  locality,  length  15.5  mm. 

13.  Area  Henekeni  Maury,  Water  Cay,  length  30  mm 186 

14.  Area  Henekeni  Maury,  Water  Cay,  length  28  mm. 

PLATE  25  (28) 

Area  costaricensis,  n.  sp. , type.  Hill  la.  Banana  River,  nat- 
ural size 186 


Fig.  I. 
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2.  Area  costaricensis,  n.  sp.,  co-type,  Hill  la, Banana  River  nat- 

ural size. 

3.  Area  actinophora  Dali,  typical  form,  Mt.  Hope,  slightly  re- 

duced  185 

4.  Area  MacDonaldi  Dali,  Hill  No.  3,  Banana  River,  nearly  nat- 

ural size,  interior  view  to  show 
' high,  cardinal  area 194 

5.  Area  MacDonaldi  Dali,  exterior  of  the  same  specimen. 

6.  Area  MacDonaldi  Dali,  variety  subreversa,  n.  var.,  Rio  Betey 

exterior  of  left  valve. 

7.  Area  MacDonaldi  Dali,  variety  subreversa  n.  var..  Hill  No.  3 

Banana  River,  interior  of  right 
valve,  to  show  form  and  low  card- 
inal area. 

8.  Glycymeris  Lloydsmithi  Pilsbry  and  Brown,  Red  Cliff  Creek, 

right  valve,  slightly  reduced 181 

9.  Glycymeris  Lloydsmithi  Pilsbry  and  Brown,  same  locality 

left  valve. 

10.  Glycymeris  Lloydsmithi  Pilsbry  and  Brown,  same  locality 

right  valve. 

PLATE  26  (23) 

P'ig.  I.  Tellidora  cristata  Recluz,  Hill  3,  Banana  River,  nearly  nat- 


ural size 254 

2.  Tellidora  cristata  Recluz,  Hill  la.  Banana  River,  nearly  nat- 

ural size. 

3.  Tellina  dariena  Conrad,  Water  Cay,  natural  size 252 

4.  Tellina  lepidota  Dali,  Water  Cay,  length  24  mm 251 

5.  Tellina  lepidota  Dali,  Water  Cay,  length  21  mm. 

6.  Tellina  costaricana,  n.  sp..  Banana  River,  about  natural  size  251 

7.  Tellina  rovala,  n.  sp.,  Water  Cay,  slightly  enlarged 249 

8.  Tellina  rovala,  n.  sp..  Water  Cay,  (type)  slightly  enlarged. 

9.  Tellina  costaricana,  n.  sp..  Banana  River,  about  natural  size  251 


10.  Tellina  crystallina  Wood,  Banana  River,  enlarged  nearly 


twice 249 

11.  Macoma  panamensis  Dali,  variety  canalis  n.  var.,Mt.  Hope, 

length  15  mm 257 

12.  Tellina  umbra  Dali,  East  Grape  Point  Creek,  enlarged  about 

3)4  times 253 

13.  Macoma  gatunensis  Toula,  Banana  River,  about  natural  size  257 

14.  Macoma  costaricana,  n.  sp. , Rio  Betey,  about  natural  size 256 
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15.  Tellina  umbra  Dali,  East  Grape  Point  Creek,  enlarged  about 

times 253 

16.  Macoma  costaricana,  n.  sp.,  Banana  River,  about  natural  size  256 

17.  Tellina  nasua,  n.  sp..  Red  Cliff  Creek,  about  natural  size 250 

18.  Strigilla  musanica,  n.  sp. , Banana  River,  length  13  mm 255 

19-20.  Venericardia  Conradiana  Gabb,  variety  limonensis,  n.var. , 

Port  Limon,  length  7 mm 217 

21.  Chione  grus  Holmes,  variety,  Red  Cliff  Creek,  enlarged  about 

4 times 248 

22.  Cardita  caribbeanensis,  n sp..  Banana  River,  length  18  mm.  214 

23-24.  Eimopsis  monilis,  n.  sp,.  Old  Man  Sam  Creek,  length  1.75 

mm 177 

PIvATE  27  (30) 

1.  Cardium  spinosum  Meuschen,  var.  Turtoni  Dali,  Port  Limon 

about  natural  size 228 

2.  Cardium  dominicense  Gabb,  East  Grape  Point  Creek,  slight- 

ly reduced 225 

3.  Cardium  costaricauum,  n.sp.,  FJast  Grape  Point  Creek  height 

24  mm 226 

4-5.  Cardium  stiriatum  Brown  and  Pilsbry,  Banana  River,  slight- 
ly reduced 225 

6.  Cardium  medium  Linne,  Port  Limon,  about  natural  size 226 

7.  Protocardia  gurabica  Maury,  Gatun,  length  29  mm 229 

8.  Protocardica  gurabica  Maury,  Water  Cay,  length  25  mm. 

9.  Protocardia  gurabica  Maury,  Water  Cay,  diameter  19  mm. 

10.  Cardium  heredium,  n.  sp.,  Rio  Betey,  length  11.50  mm 227 

11-12.  Cardium  serratum  Linne,  Middle  Creek,  natural  size 228 

13.  Protocardia  costaricensis,  n.  sp. , Comadre  Creek,  length  21 

mm 229 

PLATE  28  (31) 

1.  Mactra  estrellana,  n.  sp  , Estrella  River,  length  50  mm 263 

2.  Mactra  exoleta  Gray,  Boucary  Creek,  about  natural  size 262 

3.  Mactra  alata  Spengler,  Banana  River,  about  natural  size 263 

4.  Mactra  sincola,  n.  sp.,  Saury  Creek,  length  36  mm  264 

5.  Echinochama  yaquensis  Maury,  Old  Harbor 219 
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6.  Plicatula  marginata  Say,  Water  Cay,  the  lower  or  attached 

valve,  enlarged  about  2 time....  208 

7.  Plicatula  marginata  Say,  Water  Cay,  the  lower  or  attached 

valve,  enlarged  about  lYz  times  . 208 

8.  Echinochama  antiquata  Dali,  Rio  Blanco 218 

9.  Pteria  inornata  Gabb,  Red  Cliff  Creek,  natural  size 195 

10.  Limaea  solida  Dali,  Red  Cliff  Creek,  height  2.5  mm 209 

11.  Chama  congregata  Conrad,  Red  Cliff  Creek,  enlarged  about 

twice 218 

12.  Corbula  oropendula,  n.  sp. , Banana  River,  length  6.5  mm 267 


13.  Corbnla  oropendula,  n.  sp. , Banana  River,  same  valve  but 


less  magnified,  length  6.5  mm 

14.  Corbula  oropendula,  n.  sp. , same  locality,  right  valve,  6.5 

mm. 

15.  Corbula  cf.  vieta  Guppy,  Banana  River,  right  valve,  length 

6.25  mm 266 

16.  Corbula  cf.  vieta  Guppy,  Banana  River,  left  valve,  length 

6.25  mm. 

17.  Leda  Dalliana,  n.  sp..  Port  Limon,  length  10.50  mm 175 

18.  Mesodesma  costaricensis,  n.  sp. , Banana  River,  length  22 

mm 265 

19.  Nucula  orbicella,  n.  sp..  Port  Limon,  length  9.5  mm 171 

20.  Nucula  orbicella,  n.  sp.,  Port  Limon,  length  ii  mm. 

21-22.  Yoldia  bocasensis,  n.  sp.,  Bocas  del  Toro,  length  9.5  mm...  176 

23.  Mulinia  lateralis  Say,  variety  sauryensis,  n.  var..  Saury 

Creek,  about  natural  size 265 

24.  Mulinia  lateralis  Say,  variety  saur}’ensis,  n.  var..  Saury 

Creek,  about  natural  size. 

25.  Corbula  viminea  Guppy,  Middle  Creek,  length  15  mm 270 

26-27.  Corbula  oropendula,  n.  sp..  Saury  Creek,  length  9 mm 267 


PLATE  29  (32) 


Fig.  I.  Semele  Isevis  Sowerby,  variety  costaricensis,  n.  var..  Hill  3, 

Banana  River,  length  72  mm 258 

2.  Semele  Claytoni  Maury,  Hotel  Creek,  natural  size 259 

3.  Metis  barba,  n.  sp.,  Rio  Betey  (tj’pe),  right  valve,  length 

48  mm 255 

4.  Metis  barba,  n.  sp.,  Rio  Betey  (type),  left  valve,  length 

48  mm. 
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5.  Sanguinolaria  alouatta,  n.  sp.,  Banana  River,  right  valve, 

length  60  mm 260 

6.  Sanguinolaria  alonatta,  n.  sp..  Banana  River,  left  valve, 

length  54  mm. 

7.  Psammosolen  gatunensis  Toula,  variety  costaricensis,  n.  var. 

Rio  Betey,  length  63  mm 260 

8.  Semele  Sayi  Toula,  Sousi  Creek,  slightly  enlarged  258 

9.  Tagelus  cebus,  n.  sp. , Rio  Betey,  length  36  mm 261 

10.  Abra  triangulata  Dali,  Bocas  del  Toro,  length  7.25  mm 259 

11.  Crassatellites  midiensis,  n.  sp..  Middle  Creek,  length  3.25 

mm 213 

12.  Crassatellites  bowdenensis  Dali,  variety  costaricensis,  n.  var. 

length  3.50  mm 213 

PI. ATE  30.  (33) 

Fig.  I.  Antigona  multicostata  Sowerby,  Water  Cay 239 

2.  Chione  Rowleei,  n.  sp..  Banana  River,  length  42  mm 244 

3.  Antigona  Harrisiana,  n.  sp..  Port  Limon,  length  21.5  mm  ...  241 

4.  Antigona  rugosa  Gmelin,  Port  Dimon,  about  ^ natural  size  240 

5.  Antigona  Blandiana  Guppy,  Comadre  Creek,  length  30  mm..  241 

6.  Antigona  Blandiana  Guppy,  Port  Domon,  length  24  mm. 

7.  Chione  mactropsis|Conrad,  Gatun,  length  30  mm 245 

8.  Chione  mactropsis  Conrad,  Sousi  Creek,  length  51  mm. 

9.  Chione  holocyma  Brown  and  Pilsbry,  Gatun,  length  36.5 

mm 247 

10.  Antigona  tarquina  Dali,  Saury  Creek,  about  natural  size 240 

PE  ATE  31  (34) 

Fig.  I.  Dosinia  acetabulum  Conrad,  Rio  Betey,  somewhat  reduced...  231 

2.  Cyclinella  beteyesis,  n.  sp. , Rio  Betey,  height  39  mm 242 

3.  Pitaria  circinata  Born,  Saury  Creek,  about  natural  size 236 

4.  dementia  dariena  Conrad,  Sousi  Creek,  height  60  mm  232 

5.  Pitaria  Hillii  Dali,  variety  musanica,  n.  var.,  Banana  River, 

length  42  mm 237 

6-7.  Macrocallista  maculata  Linnaeus,  Middle  Creek,  about  nat- 
ural size 234 

8.  Cyclinella  subquadrata  Hanley,  variety  quitana,  n.  var., 

Quitana  Creek,  height  28  mm 243 
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9.  Pitaria  circinata  Born,  Saury  Creek,  about  natural  size. .236 

10.  Pitaria  boucaryensis,  n.  sp. , Boucary  Creek,  about  natural 

size  239 

ir.  Pitaria  Guppyana  Gabb,  Port  Limon,  about  natural  size 237 


PLATK  32  (35) 


Fig.  I.  Callocardia  gatunensis  Dali,  Banana  River,  about  natural 

size 235 

2-3.  Pitaria  VanWinklese,  n.  sp..  Banana  River,  about  natural 

size 238 

4.  Chione  costaricensis,  n.  sp.,  Banana  River,  length  34  mm 245 

5.  Phacoides  costaricensis,  n.  sp. , Middle  Creek,  length  11.50 

mm 222 

6.  Phacoides  bocasensis,  n.  sp.,  Bocas  del  Toro,  length  10.00 

mm 223 

7.  Chione  hotelensis,  n.  sp..  Hotel  Creek,  slightly  reduced 247 

8.  Cardita  matima,  n.  sp. , Old  Man  Sam  Creek,  about  natural 

size 215 

9-10.  Chione  chiriquiensis,  n.  sp. , Water  Cay,  length  13.75  mm..  248 

II.  Myrtaea  limoniana  Dali,  Red  Cliff  Creek,  height  9.50  mm 221 

12-13.  Venericardia  Terryi,  n.  sp.,  Quitana  Creek,  natural  size 216 

14.  Venericardia  scabricostata  Guppy,  East  Grape  Point  Creek, 

about  natural  size 216 

15.  Diplodonta  collina,  n.  sp..  Middle  Creek,  height  6.75  mm 220 

16.  Phacoides  radians  Conrad,  variety  medioamericanus,  n.  sp., 

Middle  Creek,  height  9 mm 221 

17.  Venericardia  scabricostata  Guppy,  Comadre  Creek,  about  nat- 

ural size 216 

18.  Gafrarium  limonense,  11.  sp..  Port  Limon,  length  4.75  mm  233 

19.  Gafrarium  altum  Dali,  variety  costaricense,  n,  var, , Estrella 

RiVer,  enlarged  about  3'  times 234 

20.  Di varicella  quadrisulcata  d’Orbigny,  Middle  Creek,  height 

14  mm 224 

21.  Diplodonta  insula,  n.  sp..  Water  Cay,  height  6.5  mm 220 

22.  (Tafrarium  altum  Dali,  variety  costaricense,  n.  sp. , Middle 

Creek,  height  4.75  mm 234 

23.  Myrtaea  limoniana  Dali,  Port  Limon 221 

24.  Phacoides  actinus  Dali,  Bocas  del  Toro,  height  4.50  mm 224 
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Abra  triangulata  ^2 200,  431 

Acanthochites  pygrtiEeiis 170 

spiculosus 169 

Acanthopleura  granulata 169 

picea 169 

Acmaea  candeana 15 1 

leucopleura 152 

melanoleuca 152 

punctulata 15 1 

Actaeon  costaricensis  18 206a 

cubensis 45 

delicatus 46 

exilis 45 

galvestonesis 47 

incisus 46 

nitidus 46 

perforatus 46 

punctatus 45 

pu  n ctostriatus 45 

pusillus 46 

Acteocina  bullata 47,  190,  199 

bullata,  var.  costa- 

ricana  iS 206a 

canaliculata 48 

candei 48 

recta 47,  190,  194,  191, 

206b 

triticum-tritonia 194 

wetherilii 48 

Adeorbis  adamsi 159 

supranitidus 160 

Admete  microscopica 75 

Aesopus  stearnsi 94 

Alaba  tervaricosa.  138 


A 


turrita 199,  325 

Alabina  adamsi 127 

cerithioides 128 

Alectrion  acutus 89 

alba 89 

ambiguus 89 

antillarum 89 

beaiimoiitensis 91 

candidissima  89 

consensus 90 

fretensis 89 

galvestonensis 90 

hotessieri 90 

losquemodica 195 

losquemodica  12 295 

merenda  12 296 

obsoletus 90 

ranuncula  12 295 

trigalvestus 90 

vibex 89 

Alum  Bluff  series 202 

Alexia 57 

Amaura  tombigbeensis 26 

Amphiperas  canadiensis 112 

Ampullaria  caliginosa 141 

depressa 14 1 

pinei 141 

Amusium  bocasense  20 378 

luna 200 

lyonii 187 

mortoni 200,  377 

toulae 186 

Anachis  albella 93 

amphisella 92 

91 


avara, 
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avara,  var.  semiplicata 92 

var.  similis 91 

var.  translirata 92 

cancellata 92 

catenata 92 

fugax 186 

hotesseriana 93 

obesa 92 

ornata 92 

ostreicola 92 

Pretri 93 

Ancillaria  acquaensis  10 266 

chipolana 267 

pinguis 267 

subglobosa 7 

Ancillopsis  tuomeyi  i 12 

Ancistrobasis 158 

Ancystosyrinx  dalli  7 232 

elegans  7... 190,  232 

radiata 63 

Auomia  ephippium 381 

simplex 189,  194,  200, 

205  24 381 

Antalis 35 

Antigona  blandiana  431 

harrisiana  188 

harrisiana  jj 413 

multicostata  189,  191 

411 

rugosa  33 189,412 

tarquinia  33 196,  194, 

412 

Aphera  islacolonis  zone 193 

Aplysia 53 

Area  actinophora  26 357 

auriculata  23 189,  193,  199 

362 

cacica  2’j 362 

Candida  23 189,  355 

chiriquiensis 193 

consobrina 358 

costaricensis  2S 358 


dariensis  23 187,  356 

gatuneasis 356 

golfoyaquensis 193 

golfoyaquensis,  var.  niedio- 

americana  26  360 

grandis 191 

henekeni  2j 19^,,  196,  358 

hindsi  2j 365 

honensis  23 359 

imbricata 354 

Iloydi  27 364 

macdonaldi  ^5...  187,  191,  366 

mauryse  23 334,  193 

occidentalis  23 189,  193 

^99.  353 

oronlensis  356 

ozarkensis  3 22 

patricia 191 

pittieri  27 187,364 

re  versa ...  191 

sobrina 358 

umbonata  23 189,  193,  354 

veatchi  26 361 

.\rchitectonica  granulata  /P...138 
190,  191,  196.  200,  326 

perspectiva 138,  326 

Aspella,  var.  obeliscus 117 

var.  paupercula 117 

scalarioides 117 

Assiminea  auberiana, 142 

Astralium  brevispinum  18 190 

334 

caelatum 190,  334 

Astyris  diaphana 94 

duclosiana 94 

lunata 93 

Atlanta  peroni iii 

Atys  robustoides 26 

Auricula  corona 56 

ovula 55 

pellucens 54 

Auriculina  insculpta 46 
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Auriculastrum 54 

Aurinia  dubia 82 

mutabilis 81 

robusta 81 

Aviciila  inornata 367 

B 

Balanophylla  haleana 27 

Balantium 43 

Barnea  alatoidea 7 

Basilissa  alta 157 

costulata 158 

siiperba 158 

var.  delicatula 158 

var.  depressa 158 

Basterotia  ? prima  j 20 

Bathoxyphus 38 

Bela  filifera 68 

Benthodolium 1 1 7 

Benthonella  fischeri 140 

gaza 140 

nisonis.. 140 

Bittium  boiplex ,128 

cerithioide 128 

galvestonense 129 

gibberulum 1 28 

nigrum 128 

nugatorium 186 

varium 12S 

yucatecanum 135 

Bivonia  exerta 132 

Blauneria 56 

lieteroclita .57 

pellucida 57 

Boreotrophon 99 

Borsonia  cocoensis  8 250 

Bothrocorbula  vdminea 442 

Bowden  beds,  Jamaica  199 

Buccinum  obesnm 92 

orbingyi 87 

patula 99 

zonalis 94 


Bulimus  monile 55 

Bulla 48,  49 

biblicata,. 50 

canaliculata 47 

paupercnla 2o6d 

recta 206a 

Bullaria  abyssicola 51 

amygdala 2o6d 

occidentalis 50 

})auperculia  7... 194,  199,  2c6c 

pinguiscula 51 

solida... 51 

striata 50 

Bursa  afbnis 114 

crassa  18 190,  195,  200,  306 

Busy  con  canaliculatum 85 

carica 86 

eliceans 86 

perversum 86 

pyrum 85 

C 

Cadulus  arctus 41 

amiantus  40 

carolinensis 40 

elongatus 40 

mayori 41 

parvus 40 

poculum 40 

quadridentatus 40 

transitorius 41 

turgidus 26 

Caecum  annulatum 130 

bipartitum 130 

carolinanum 130 

costatum 131 

glabrum 13 1 

instructum 130 

irregulare 130 

nitidum 132 

pulcliellum 131 
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floridanum 130 

Calliostoma  asperrimum 156 

Castilla  j8 337 

circumcinctum 154 

cor  bis 155 

euglyptus 154 

jujubinum 155 

limonensis  18 336 

mancinella  18 336 

pulcherum 155 

var.  rawsoni 156 

roseolum 155 

tampaensis 165 

tiara 155 

veliei 155 

yucatecanum 156 

Callocardia  gatunensis  407 

Callogaza 154 

CalyptrcCa  candeana 145 

parvulas 145 

Calyptraphorus  valatus,  var.  com- 

pressiis 26 

Cancellaria  agassizi 74 

alveata 7 

barretti  9 200,  253 

bullata 191 

candei 88 

clavatula 74 

conradiana 74 

cossmanni  9 253 

costata 7 

dariena  9 252 

epistomifera 195,  255 

gal  vestoiiensis 74 

gilberti  / 13 

islacolonis  9 187,  191,  195 

196,  258 

mauryse  9 195,  254 

moorei 255 

pa  nones 7 

plumineri  9 191,  257 


reticulata 74 

rowelli  9 195,  256 

simpsoni 75 

tenera 74 

tessellata 191,  258 

toroensis  9 191,  256 

var.  trachyostraca 252 

tuberculata 191 

Cantharus  limbatus 88 

orbignyi 87 

tinctus 87 

Capulus  intortus 143 

Cardata  caribbeanensis  2g 386 

laticostata 387 

matima  387 

scarbricostata 388 

Cardium,  var.  alternata 189 

apateticum 399 

costaricanum  jo 398 

dominicense  jo 194,  397 

durum .186 

gatunense 186,  397 

heredium  jo 399 

medium  JO...189,  194,  205,398 

serratum  jo 194,  205,  400 

spinosum, 189,  205 

var.  turtoni  jo 400 

striatum  jc> 188,  397 

sublineatum 201 

Careliopsis no 

Caricella  dolita 7 

Caryatis  guppyana 409 

Cassidaria  laevigata 308 

Cassis  cameo 118 

flammea 307 

inflata 118 

monilifera 307 

reclusa 307 

sulcifera 195,  200,  306 

testiculus 1 18 

tuberosa r 18 
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Cavolina  inflexa 42 

trispinosa 42 

uncinata 42 

Cercado  formation 193 

Cerithidea  costata 126 

hegewishi 127 

scalariformis 326 

turrita 126 

varicosa 126 

Cerithiopsis  burkvillensis... 1 23 

crystallina 323 

emersoni 1 24 

estellensis  2 15 

greenei 123 

martensi 123 

subulata 124 

vanhyningi 123 

Cerithium  algicola ...125 

costaricense  /j 315 

dislocatum 59 

eburneum 125 

floridanum 124 

galvestonense 1 26 

greenei 123 

litteratum  125 

minimum 125 

var.  nigrescens 125 

muscarum 125 

protextum 59 

punctatum 124 

terebralis 124 

variabile 125 

Chsetopleura  apiculata 168 

Chama  antiquata 390 

arcinella 391 

congregata  31 203,390 

congregatoides 390 

Cheilea  equestris 143 

prinectonia 186 

Chemnitzia 108 

Chesapeake  Miocene 202 

Chione  chiriquiensis  33 420 


costaricensis  33 417 

grus  2g 189,  205,  420 

holocyma  33 419 

hotelensis  33 419 

mactropsis  33 188,417 

rowleei  33 188,  416 

tegulum 187 

ulocyma 200,  201,  417 

Chiton 168 

marnioratus 169 

tuberculatus 169 

Chicoreus  95 

Chlorostoma  costaricensis  i8...2>2)5 

Choristella  pompholyx  161 

Circulus  liratus 160 

trilix 160 

Clathurella  jewetti 70 

Clava  alajuela  13 317 

chipolana 126 

costaricana  13 316 

dementia  dariena  34 187,404 

Cleodora  lanceolata 42 

Clio  recurva 43 

pyramidata 42 

Cochliolepis  parasitica 159 

striata 159 

Columbella  ambigua 298 

mercatoria 93 

rusticoides 93 

submercatoris  13 297 

Columbraria  testacea 115 

Compressidens 39 

Conomitra  82 

Conus  temulator 186 

agassizi 200,  226 

amphiurgus 62 

berghausi 215 

var.  boscensis  6 223 

burckharti  6 200,  224 

catenatus 215 

centurio 61 
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Conus  chipolanus 62.  217 

concavitectum 215 

consobrinus 186,  195 

var.  costaricensis  6 217 

dalli 217 

delessertianus 61 

demiurgus 216 

domingensis 186,  195 

flavescens 61 

floridanua 6r,  189 

gaza  226 

gracilissimus  ^...195,  199,  224 

granozonatus  6 199,  222 

harrisi  6 225 

haytensis 186,  194 

imitator  5 217 

interstinctus  6 199,  220 

leonensis  215 

leoninus 61 

limonensis  8.. 188,219 

rnarginatus  4 195,  223 

molis  5 188,  214 

var.  multiliratus 200 

multiliratus 195,  201 

inultistriatus  4 226 

musaensis  5 219 

peali 62 

planiliratus  6 188,  199,  222 

proteus  5 6r,  189,  195,  215 

pygmseus 62 

pyriformis 191,  218 

recognitus  5 19 1,  195,  199 

218 

regularis... 222 

sewalli 194,  220 

solidus 218 

stearnsi... 62 

stenostomus  8 188,  195,  199 

214 

toroensis  5 220 

tortuosopunctatus  6 226 


tortuosostriatus  4 221 

veatchi  5 216 

Coralliophila  abbreviata loi 

deburghiae toi 

lactuca loi 

Corbula  dietziana  24 189,440 

disparilis 438 

gatunensis 186 

hexacyma  24 441,  442 

milium  25 

oropendula  j/ 439 

orosi  24 441 

sericea i86 

sphenis 186 

subcompressa 25 

vieta  31 194,  438 

viminea  J/...194,  196,  200,442 

Costa  Rican  Geosyncline  205 

Costa  Rica  Stratigraphy 181 

Cranopsis 167 

Crassatella  antillarum 384 

Crassatellites  bowdeninsis,  var. 

costaricensis  32 385 

gabbi 25 

mediensis  32 385 

mediamericanus 384 

reevei  23 384 

sepulcollis 25 

Cremides 16 

Crepidula  aculeata 144 

convexa 144 

fornicata 143 

plana 144,  190,  199,  331 

Crepitacella  limonensis  18 315 

Creseis  subula 43 

Crucibulum  auricula 145 

planatum 145 

scutillatum 145 

striatum 145 

Cryptonatica 147 

Cuculliea  raacrodonta.  ..  25 

saffordi 25 
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Cuvieriiia  columnella 44 

Cyathodonta  gatunensis.. ■ ..383 

Cyclostrema  affine 161 

pompholyx 161 

regulosum 160 

trochoides 161 

Cylichna  bidentata 205c 

deKayi 7 

meyeri 26 

Cyclinella  beteyensis  4x4 

gatunensis 187 

kroyeri xgi 

subquadrata.  191 

var.  quitana  ^4 415 

Cylichnella  bidentata 50 

var.  galvestonensis 50 

triticum-tritonis 206c 

Cylindrobulla  beaui 52 

Cymatium  chlorostoinum  1 1 6 

cynocephalum 116 

gracile 116 

olearium 1 16 

Cymatosyrinx  centimata ..67 

moseri 67 

Cyphoma  gibbosa 1 1 2 

Cypraea  alminatensis  /y 312 

cinerea  /y 113,  312 

dominicensis 1 96,  3 1 2 

estellensis  2 14 

exanthema 113 

henekeni 1S6,  196 

parisimina  /y  .,...311 

smithi 15 

spurca 1 13 

Cypraecassis 118 

Cythara  heptagona  186,  195 

terminula,  var,  costaricen- 

sis  8 249 

Cytharella  cymella 73 

galvestonensis 73 

limata  8 249 


Cylhcrea  alternata 

blandiana 

dariena 

juncea 

tarquina 

D 

Ivaphnella  hormophora. 

leucophlegma 

linxacina 

Defrancia  chyta 

perpauxilla 

Dentalium  antillarum... 

bartletti 

bocasensis  18 

callipeplum 

callithrix 

ceras 

ceratum 

compressum 

didymum. 

disparile 

eboreum 

ensiculus 

filuni 

floridense 

gouldii 

laqueatum 

leptum 

matara 

mediaviaense 

meridionale 

ophiodon 

perlongum 

pressum 

pseudohexagonum. . 

quadrangulare 

rebeccaensis 

semistriolatum 

sericatum 

sexangulare 


.408 

.200 

.406 

,408 

412 


73 

73 

73 

72 

72 

35,  36 

36 

..•■338 

37 

36 

36 

35 

39 

39 

35 

37 

es 

38 

••••339 

34 

34 

37 

37 

26 

36 

39 

38 

39 

35 

39 

34 

37 

37 

34 
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Dentalium  sowerbyi 38 

var.  pelliceri 38 

taphrium 35 

tetragonuni 39 

texasianum  34 

var.  cestum  34 

uscarianum  /8 187,  338 

Dentistyla 156 

Detracia 56 

Diacria 42 

Diplodonta  collina  jy 392 

insula  392 

liana 7 

Distortio,  var.  clathratus 115 

gastunensis 306 

reticulatus 115 

simillima 195 

Distortrix 1 15 

simillima 305 

Divaricella  quadrisulcata  J5...189 
200,  205,  396 

Dolium 1 19 

camura 196 

elliptica 196 

ellipticum 311 

Donax  acutangula  j 22 

Dosinia  acetabulum  118,  201 

203,  403 

delicatissima 187 

Drillia  acestra 65 

albicoma 64 

albinodata 65 

alesidota,  var.  macilenta 64 

aquaensis  S 245 

aquanica  8 237 

aurantia  8 240 

bandella 72 

bocatoroensis  8 239 

boscensis  8 245 

var.  carminura 66 


carruca  7 243 

chiriquiensis  8 236 

chyta 72 

circumvoluta .64 

citria  8 237 

coccos  8 236 

cocosina  8 247 

comatotropis 72 

censors  7....  195,  199,  200,  233 

cristobali  8 244 

dalli,  var.  cestrota 66 

detecta 64 

ebur 65 

eluciva 72 

enneacyma  186 

estrellana  241 

exasperata 65 

exsculpa 73 

eucosmia,  var.  canna 64 

fusiformis 238 

fusinus 186 

gatunensis 186 

haliostrephis 65.  235 

havanensis 67 

ipara 73 

leucomya 64 

limonensis  8.'. 243 

limonetta  8 242 

limoncia  7 238 

lissotropis 66 

lithocollecta 67 

lithocollectoides  8 246 

lonsdalli 7 

moensis 235 

musa  8 246 

musacina  8 241 

nucleata 66 

ostrearum 64 

pagodula  65 

papaya  7 235 
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Drillia  pela  ^ia 72 

peripla 71 

pharcida 65 

simpsoni 66 

subsida 73 

thea 66 

theobrorna  8 240 

tiara 72 

tristicha 65 

vaningeni 186 

venusta  7 195,  200,  233 

verrilli 66 

zooki 186 

E 

Echinella  nodulosa 137 

Echinochama  antiquata  J/..  199, 390 

trachyderma 391 

yaquensis  j/ 194,  391 

meyeri  j 24 

Egerella  subtrigonia 7 

Emarginula  compressa 167 

frenulata 167 

Embolus  inflatus 44 

Epicynia  multicarinata 161 

Episiphon 38 

Epitonium  angulatum..  loi 

clathrum 102 

cochlea 103 

contorquatum 104 

denticulatum 102 

galvestonense 103 

lineatum 102 

mitchelli 103 

modestum 104 

multilinif  erum  / ii 

multistriatum 104 

munistriatum  / 10 

nitidellum 102 

sayanum 102 

scipio 102 

sericifila 103 

subacutum  / ii 

tenue 102 


turriculum 103 

Erato  laevis 114 

maugeria 114 

Ervilia  ligiiitica  j, 21 

polita 22 

Ethalia  reclusa 162 

solida 162 

suppressa 162 

Eubala 73 

Eulima 105 

Eulimella  unifasciata 107 

Eumeta 124 

Eunaticina  semisulcata 151 

Eupleura  caudata 99 

var.  sulcidentata 99 

muriciformis 99 

Euspira 147 

Eutrochus 155 

Exilia  pergracilis 7,  27 

F 

Fasciolaria  distans 83 

gigantea 83 

gorgasiana  ii 277 

macdonaldi  // 278 

meekiana 84 

tulipa  16 83,  205,  277 

Favartia  cellulosa 96 

var,  levicula 97 

intermedia 97 

nuceus 96 

Fissidentalium 36 

Fissurella  alteruata 166 

asturiana 167 

barbadensis 165 

Fissurellidea  fasciata 165 

Fissuridea  alternata 166 

cayenensis 

Fissurisepta 167 

Flabellum  conoideum ,,...27 

Fusinus  sepynotus 85 

alcimus 84 

amiantus 84 

amphiurgus 85 
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couei 84 

eucosmius 84 

timessus 84 

honensis  // 276 

niiocosmius  Ji 275 

mohri 26 

ottonis 26 

quercollis 26 

tesellatus 8r 

tortilis 26 

G 

Gadila  41 

Gafraria  n altum,  var.  costari- 

cense  jj 406 

limonense  jj 188,  405 

Gastrocliaena  ovata 438 

rotunda 200,  438 

Gatun  stage 18 1,  162 

Gaza  fischeri 153 

superba 153 

watsoni 154 

Genota  didyma 63 

mitrella 63 

Gilbertia  estellensis  2 13,  26 

Glyeymeris  aviculoides 25 

canalis  21 349 

carbasina  22 351 

castaneus  21 189,352 

decussatus  352 

Glyeymeris  decussatus 189 

jamaicensis  ^^...194,  196,  199 
350 

Iloydsmithi  2S 352 

trilobicostatus 349 

Glypho  >toai  i deutifera  195,190,248 

gabbi 69 

gratula 69 

moinica  8 248 

Graptacme 37 

Gratelupia  iinctropsis 417 

Gurabo  formation 193 


Gyrineum 115 

H 

Halia  americana  7 251 

Haminaea  antillarum 52 

antillarum,  var  guadalup- 

ensis 52 

elegans 51 

guildingi 51 

petiti 52 

succinea 52 

virescens 52 

Haustator 134 

Helix  depressus 14 1 

Heteroschisma 36 

Hydatina  physis 53 

\ 

Infundibulum 145 

Isapis  ebsoleta 137 

Ischnochiton  limaciformis 168 

papillosus 169 

puruprascens  168 

J 

Jaminia 110 

Janthina  communis io4 

fragilis 104 

globosa 104 

janthina 104 

pallida 104 

L 

Labiosa  lineata  25 189,  205,  436 

Lsevibuccinum  harrisi  2 16 

Eaevicardium  serratum  200 

sublineatum 200 

Lsevidentalium 37 

Eamellaria  rangi 151 

Lampusia 116 

Latiaxis loi 

Eatirus  infundibulum  //...190, 195 
200,  279 
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Latirus  irazu  ii 279 

taurua  // 280 

Lebabalboae  345 

dalliana  j/ 347 

Leda  davilse  21 345 

ensinoides  21 346 

milamensis 25 

parva 25 

quercollis 25 

quitanensis  21 346 

saffordana 25 

Lepella  tubicola 152 

Lepidopleuriis  pergranatus 168 

Leptochiton 168 

Leptothyra  induta 153 

Leuconia 56 

Leucosyrinx  chloris  8 231 

sigsbeei 63 

subgrundifera 63 

tenoceras 63 

verrilli 62 

Leucozonia  cingulifera 85 

ocellata 85 

Eevifusus  dalei 26 

pagoda 26 

suteri 7 

Limsea  solida 194 

Limopsis  monilis  2g 349 

Linsea  solida  j/ 199,  381 

Liostraca 106 

Liotia  bairdi 154 

gemmia 154 

tricarinata 154 

Lissospira  proxima 160 

Litiopa  bombix 137 

melaniostoma 137 

Littorina  augulifera 136 

irrorata 136 

mespilum  136 

tectarius 137 

ziczac 136 

Livona  pica 153 


I.ongchteus 107 

Lotorium 117 

Lucapina  adspersa 165 

cancellata 165 

fasciata 165 

liondurasensis 165 

sulTusa 165 

Lucina  cristata 426 

divaricata 396 

primoidea  2 19 

quadrisulcata 200 

Lunatia 148 

M 

Mocoma  costaricaua  2g 428 

elongata 19! 

gatunensis  2g 429 

panamensis 19! 

var.  canalis  2g 429 

Macrocallista  maculata  ^4 189, 

406 

Mactra  alata  j/ 189,  194,  435 

elegans 191 

estrellana  j/ 191,  435 

exoleta  j/ 189,  191,  434 

nuttalli 437 

sincola  j/ 436 

Malea  camura 186,  191,  200 

elliptica  15 31 1 

ringens 191 

INIammilla 149 

Mangilia  antonia 71 

astrictia 69 

atrostyla 70 

balteata 69 

biconica 69 

cerina 70 

cerinella 71 

limonitella 70 

melanitica 71 

peripla 71 

plicosa 69 
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quadrata 

71 

rubella 

70 

stellata 

70 

Mao  Clay 

193 

Margarita  filosa 

154 

Marginella  apicina 

77 

aureocincta 

79 

a vena  10 80, 

188, 

190,  269 

carnea 

77 

cassis 

collina  10 

coniformis 

268 

conoidalis 

78 

denticulata 

78 

fusina.. 

79 

gutanensis 

..186 

hadria 

lacrimula 

81 

latissima 

268 

leander  9 

270 

macdonaldi  9 

.187,  267 

mindiensis  9 

268 

minima 

79 

minuta  

79 

musacina  /j 

oblonga.... 

opalina 

78 

ovuliformis 

pellucida 

78 

var.  pilsbryi 

^3- 

268 

rostrata 

80 

seminula 

80 

storeria 

77 

succinea 

79 

virginiana 

78 

watsoni 

78 

yucatecana 

80 

Marsenina  ampla 

151 

Martesia  recurv^a 

19 

Mathilda  yucatecana. 

135 

Meioceras  deshayesi... 

131 

nitidum 

132 

undulosum 

132 

Melampus  bidentatus 55 

biplicatus 56 

bulloides 56 

cironulus 55 

coffeus 54 

var.  gundlaclii 55 

coniformis 54 

corenatus 55 

crosseana 56 

flavus 55 

floridanus 55 

hemphilli 56 

jaumei 56 

lineatus 55 

torosa 55 

Melanella  bilineata to6 

conoidea 105 

fusus 106 

gibba 105 

gracilis 105 

hemphilli io6 

intermedia 105 

jamaicensis 105 

subcarinata 105 

Melongena  consors  /P...I95,  200, 
284 

corona 86 

melongena 87,  200,  284 

Meretrix  dariena 404 

ripleyana 25 

Mesalia  alabamiensis 26 

pumila 26 

watsonensis 26 

Mesodesma  costaricensis  j/ 437 

Mesorh^dis 84 

Metis  barba  ^2 427 

Metula  cancellata  /j 195,  200, 

287 

gabbi  /j 287 

harrisi  /j 288 

var.  limonensis  /y 288 

Mexican  Miocene 200 

Microdrillia  rostratula 7 
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Mitra  alamagrensis 188,  275 

blakeana 82 

var.  coralliophila  g 273 

dariensis  g 273 

gemmata  82 

var.  limonensis 191 

longa  g .■••195.  273 

poas  g 188,  274 

rudis  g i95>  •^74 

straminea 82 

styria 82 

swainsoni 191 

swainsoni,  var.  limonensis 

g 272 

wandoensis 82 

Mitromorplia  pygmsea 82 

turriculata 51 

Modulus  floridanus 129 

modulus 129 

saffordi 25 

Montacuta  bicuspidata  2 20 

herberti  j 21 

Mulinia  lateralis,  var.  sauryen- 

sis  31 438 

Muricidea  hemhilli 98 

Muricidea  hexagona 98 

multangula 98 

ostrearum 98 

philippiana 98 

Murex  asperrimus 96 

beaui .95 

brevifrons 96 

cabriti 95 

cellulosa 96 

cornurectus 195,  303 

fulvescens 96 

gatunensis 186 

globosa 96 

messorius 95,  190,  195,  303 

oculatus 96 

polynematicus 186 

pomum 96 

rufus 95 


Myrtaea  limoniana  33 200,  393 

N 

Nassa  beaumontensis 91 

hotessieri 90 

obsoleta 90 

pleona  i 12 

Nassarina  bushi 89 

columbellata 88 

grayi 88 

Natica  alticallosa 147 

bolus 186 

canalizonalis i85 

canrena  /6..147,  190,  196, 

199,  327 

eminula 26 

fordiana 151 

guppyana  16 188,  328 

jamaicensis 146 

lactea 149 

livida 146 

limula 26 

maroccana 146 

onusta 26 

plicatella 146 

proxima 146 

pusilla 147 

reversa 26 

saffordia  ? 26 

subclausa 329 

sulcata 328 

youngi 196 

youngi,  var.  cocleana  16  327 

Naticina  lactea 149 

Neosimnia 112 

Nerita  peloronta 162 

tessellata 162 

versicolor 163 

Neritina  pupa 164 

reclivata 163 

showalteri 164 

sparsilineata 164 

virginea 165 
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viridemaris  /8. 196,  331 

viridis 164 

Neverita  brunnea 150 

campechiensis 149 

duplicata 148 

glauca 191 

mamillaris 150 

nereidis 187,  191,  196,  330 

nubila 149 

texasiana 149 

uberina 149 

Niso  aeglees 106 

splendidula ro6 

Nitidella  parvula 94 

Norona 74 

Northia  northise 190,  19 1 

northiae,  var.  miocenica 

/2 296 

Nucula  cahuitensis  2/ 343 

isthmica 186 

mediavia 25 

orbicella  j/ 343 

ovula 25 

tenuisculpta  2/ 193,  344 

Nyctilochus  femorale 116 

0 

Obeliscus  tesellatus 107 

Ocinebra 117 

Odostomia  acutidens no 

bartschi  / 8 

conoidea i ro 

impressa 1 10 

seminuda no 

Oligocene,  Costa  Rica 18 1 

Oliva  brevispira  /o 195,  260 

carolinensis 75 

circinata 75 

cylidrica  10 195,  200,  260 

Oliva  gatuiiensis  10  261 

giraudi 261 


liodes 75 

litterata 75 

mancinella  10 263 

reticularis  260 


sayana,  var.  immortua  10 
205,  261 

testica,  var.  costaricensia 


JO  190,  262 

testacea  19 1,  192 

Olivella,  var.  bocasensis  10 266 

boussaci  10 265 

eutacta 77 

floralia 76 

galvestonensis 77 

goliath  10  264 

jaspidea 76 

limonensis  10 188,  265 

mediavia 26 

mutica 76 

muticoides  10 195,  264 

nivea 76 

pusilla 76 

semilignitica  / 13 

subtexana 77 

testacea 192 

Oniscia 118 

Oniscidia  dennisoni 118 

Oocorys  abyssorum 117 

Ostrea  costaricensis  2>^...2oi, 

368 

gatunensis 186 

intermedoides  j 23 

megodon  21 189,  19 1, 

194,  199.  367 

sculpturata 201 

Ovula  regularoidea  i 14 

Ovulum 112 

antillarum  112 

arcuatum r 12 

carolinensis 112 

subrostratum 1 12 
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Oxygyrus  keraudreni iii 

P 

Pachycheilus  anagrammatus 129 

satillensis 130 

suavis 130 

Paludestrina  aldrichi 141 

auberiana 142 

cingulata 141 

milium 142 

plana 141 

turricula 142 

Panopea  bellsensis  j 22 

Parthenia no 

Pasithea  guttula 7 

Patella 58,  15 1 

equestris 143 

fornicata 143 

Payraudeautia  149 

Pecten  alabamensis 25 

almirantensis  21 375 

aotus  21 376 

coralliphila  20 i88,  371 

costaricensis  21 373 

effosa 186 

gatunensis  ig 369 

levicostatus  /p...i87,  200, 

371 

luna  20 377 

macdonaldi  ig 370 

oligolepis 375 

operculariformis 186 

preglyptus  374 

reliquus 186 

santarosanus 200,  371 

ventricosus 192 

Pectunculus  castaneus 352 

decussatus 350,  352 

pemiaceus 350,  352 

Pedicularia  albida. 113 

decussata 113 

Pedipes  elongatus 54 

mirabilis 54 

naticoides 54 


ovalis 54 

quadridens 54 

tridens 54 

Peracle  reticulata 44 

Peristernia  insula  11 282 

tortugera  ii 282 

Peristichia  agria in 

toreta in 

Persona  simillima 305 

Petaloconchus  domingensis  204,318 

erectus 133 

irregularis 133 

sculpturatus  77... 196, 199, 

203,  204,  318 

varians 133 

Petricola  millestriata 187 

Petrotrochus 164 

Pli  acoides  actinus  J5 200,  396 

bocasensis  395 

costaricensis  394 

var.  medioamericanus 189 

radians 189,  205 

radians,  var.  medioameri- 
canus jj.  393 

trisulcatus 189,  205,  394 

moniliferum  75 200,  307 

Phasianella 136 

brevis 152 

mollis 332 

pulchella 152 

punctata 333 

Philine  flexuosa 53 

Phorus  agglutinans 332 

Phos  antillarum  88 

beteyensis  12 294 

candei ,....88 

elegans 188 

elegans,  var.  limonensis 

12 291 

estrellensis  12 292 

galvestonensis 88 

gatunensis  12 .289 

grateloupensis 88 
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intricatus 88 

meruloides  12 294 

mexicanus  12 200,  201,  289 

Moorei,  var.  costaricensis 

12 290 

parvus. 88 

subsemicostatus  12 293 

veatchi  12 293 

Phyllonotus 96 

Pitaria  boucaryensis  34 41 1 

circinata  ^4 191,  194,  408 

cora 187 

guppyana  34 409 

hilli,  var.  musacina  34 409 

planivieta 409 

vanwinklese  33 410 

Placunanomia  lithobleta  2^...  194, 
199,  382 

Planorbis  ophis 56 

Platyschides 40 

Pleurotoma 63 

adeona 26 

albida 230 

alesidota 209,  234 

amblia 66 

antillarum 230 

barretti 230 

blakeana 68 

var.  brunnea 70 

cerina 70 

consors 234 

gardneri  / 8 

gratula 69 

haitensis 230 

heilprini 8 

insignifica 7 

longipersa 26 

var.  magma 201 

mediavia 26 

persa 26 

plicata 69 

quercollis 26 

simpsoni 66 


streptophora 68 

venusta 233 

virgo 230 

Pleurotomaria  quoyana 164 

Plaurotomella  agassizi 68 

blakeana 68 

brevis 68 

diomedeae 72 

extensa 68 

filifera 68 

hadria 68 

incilis 69 

leucomata 67 

var.  mexicana 68 

packardi 67 

Plicatula  densata 380 

marginata  31 203,  380 

Polinices  eminuloides 148 

fringilla 148 

hemicrypta 148 

leptalea  148 

stanislas-meunieri  /6...  196,  329 

subclausa  16 196,  329 

tenuis 147 

Pollia 87 

Polyschides 40 

Potamides,  var  gracilior  127 

matsoni 127 

satillensis 130 

Protocardia  costaricensis  J0...401 

gurabica  30 194,  196,  401 

harrisi 25 

Psammobia  harrisi  3 24 

smithi  3 23 

Psammosolen  gatunensis,  var. 

costaricensis  32 432 

Pseudoliva  scalina 26 

unicarinata 26 

Pteria  inornata  31 194,  367 

Ptychosalpinx  dentalis  tS 187, 

281 

Puncturella  circularis 166 

triangulata 167 
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Puncturella  trifolium 166 

watsoni 166 

Purpura 100 

nodulosa loi 

nodulosum 305 

Pyramidella  Candida 107 

crenulata 107 

dolabrata 107 

mitchelliana 10 

obtusoides  i 10 

smithi 107 

thelma 108 

Pyrula  abbreviata joi 

papyratia 1 19 

R 

Ranella 1 14 

clathrata 99 

crassa 306 

Retusa  frielei 49 

Rhizochilus loi 

Ricinula  nodulosa 305 

Rimula 167 

asturiana 167 

Ringicula  doininicana 194,  196, 

2o6d 

hypograpta 186 

leptocheila 47 

nitida 47 

semistriata 2o6d 

Rissoa  acutiocostata 139 

chesneli 139 

percipitata 138 

Rissoina  alabamensis 26 

browniana 139 

chesneli 139 

decussata 139 

elegantissima 140 

laevigata 139 

sagraiana 140 

Rochefortia  minuta  2 20 

Rotella  cryptospira 162 

S 

Sabatia  bathymophila 50 


Sanguinolaria  alouata  432 

Santo  Domingo  Miocene 92 

Saxicavella  alabamensis  j 21 

Sayella 56 

Scalaria 102 

Scaphander  librarius 49 

nobilis 49 

pun  ctostr  iatus 49 

watsoni 49 

Scaphella  costaricana 187 

costaricensis  18 272 

junonia 81 

Scobinella  morierei  7 251 

vSconsia  bocasensis  15 309 

cocleana  75 187,  310 

laevigata 195,  200,  201 

var.  gabbi  75 308 

zone 193 

sublaevigata 200 

Seguenzia 158 

formosa 120 

iconica 121 

monocingulata 120 

trispinosa 120 

Seila  adamsi 124 

Semele  claytoni  j^....i94,  196,  431 

laevis 191 

var.  costaricensis  J2.... 4^0 

langdoniana  18 

monroensis  2 19 

sayi  J2 430 

Semicassis 118 

Seminella  stearnsi 94 

Serpulorbis  papulosa  75...  196,  200, 

317 

sculpturatus 200 

Sigaretus 150 

gatunensis 186 

martinianum 150 

gabbi 186 

Siliquaria  squamata 133 

limonensis 188 

modesta 134,  188 
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Siliquaria  raodesta,  var.  limo- 

iiensis  319 

Simnia  intermedia 112 

uiiiplicata 112 

Sinum  maculatum  150 

Sinum  minor 150 

perspectivum 150 

Siphonalia  quadrilineata  2 ,.15 

Siphonaria  alternata 58 

lineolata 58 

Siphonium  nebulosum 133 

Sistrum  nodulosum  /j loi 

190,  305 

roseum 10 1 

Skenea  planorbis 140 

Solariella  aeglees 157 

alabamensis 26 

amabilis 156 

var.  clavata 157 

var.  iridea 157 

lissoconcha 157 

lubrica 157 

scabriuscula 156 

Solarium  gatunense 326 

granulatum 326 

periscelidum 26 

villarelloi 200,  326 

Solecurtus  gatunensis 432 

strigillatus 186 

Solenosteira  chiriquiensis  //...286 

dalli. II 285 

var.  medioamericano...2oo 

vaughani 200 

var.  medioamericana 

285 

Spirialis  rostralis 44 

Spondylus  americanns 379 

chirquiensis  378 

gumanomocon  24 194,  379 

Strepsidura  heilprini 25 

Strigilla  musanica  2g 427 

pisiformis 194,  200,  426 


pisiformis 189 

Strombina  ambigua  /j 298 

chiriquiensis  /j 302 

costaricensis  /j 300 

cricamola  /j 299 

gibberula,  var.  galvestonen- 

sis 91 

lessepiana  /j 298 

matima  /j 299 

var.  musanica  /j 301 

sin  col  a /j 301 

Stroinbus  accipitrinus 120 

costatus 120 

gatunensis  16 188,  313 

pugiloides  /(5.....187,  196,  314 

pugilis 119,  200,  314 

St5diola 43 

virgula 43 

Syrnola  smithi 107 

T 

Tagelus  cebus  32 433 

Tapes  grus 420 

Taranis  pulchella  72 

Tectarius  muricatus 137 

Teinostoma  cryptospira 162 

regularis  i 12 

subangulata,  var.  smithi  /...ii 

Tellidora  cristata  2g 189,426 

Tellina  bellsiana  2 17 

cercadica 194,  196,  425 

costaricana  2g 423 

crystallina  2’p 189,  191, 

194,  421 

cynoglossa 17 

dariena  2g 424 

equiterminata 186 

estellensis  2 17,  25 

gatunensis 429 

leana 7 

lepidota  2g 200,  423 

nasua  2g 422 
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rovala  2g 421 

rowlandi 424 

semilaevis 424 

semipapyria  ^ 18 

semirotunda  2 18 

umbra  2g 205,  425 

Tenuiactaeon  pertenuis  2 16 

Terebra  benthalis. 189 


var.  boscasensis 

4 213 

berlinerae  4 

.194,  21 1 

bipartita  4 194, 

199,  207 

var.  bocasensis 

calhounensis 

60 

cinera 

58 

concava 

59 

costaricensis  4 

dislocata 

59 

estrellana  4 

galvestonensis 

60 

gatunensis  4 

gausapata  4 

haitensis  4 

■ ’•94,  207 

jamaicensis 

58 

langdoni 

limatula 

lutescens  

var.  midiensis  4. 

211 

nassula 

60 

petitii 

59 

protexta 

59 

pumbriensis  4 

213 

rudis 

59 

salleana 

58 

spirifera  4 

.194,  210 

subsulcifera 

texana 

vinosa 

59 

wolfgangi  4 

.208,  209 

Teredo  ringens  2 

....17,  25 

Tethys  protea 

53 

willcoxi 

53 

Thais  deltoidea 

haemastoma 100 

var.  floriana 100 

patula 99 

Theodoxus 163 

Thracia  gastunensis 187 

tristani  2j 3^3 

Tonna  galea 119 

perdix 119 

Torcula I34 

Torinia  canalifera 138 

cylindrica 138 

Tornatella  quercollis 26 

Tornatina  ovulina 47 

coix-lacryma 206b 

Tralia  denticulata 57 

minuscula 57 

myosotis 57 

pusilla 57 

triplicata 57 

Trigonostma 74 

Triphora  abrupta 1 22 

bigemma 122 

colon 1 21 

cylindrella .123 

decorata 121 

hircus 122 

inf.  var.  ibex 122 

inflata 122 

perversa,  var.  nigrocincta...i2i 

torticula 122 

triserialis 121 

Triptera 44 

Triton 115 

cantrainei 117 

lacunellus 99 

parvus 88 

pulchellus 1 16 

showalteri 26 

simillimus 305 

Tritonidea 87 

Trivia  approximans 114 

candidula 114 
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Trivia  globosa 114 

olorina  114 

pediculus 113 

pilula 114 

sphaerula 114 

suffusa 1 14 

Trochus  agglutinans 332 

amabilis  156 

lenticularis..  129 

Truncatella  bilabiata 142 

carinsensis 142 

pulchella 142 

subcylindrica ,....143 

Turbo  albida 153 

castaneus 152 

crenulatus 153 

muricatus 137 

pulchella 152 

saltus  18 333 

spengleriaiius 333 

Turbonilla 107 

belotheca 108 

cedros no 

clinensis  i 9 

coiiradi 109 

curta 109 

exilis 108 

interrupta  108 

obeliscus 109 

pumicea 109 

reticulata 109 

speira 109 

styliformis no 

tardiusculus  / 9 

textilis 108 

tuscaliornensis  / 9 

virga 109 

viridaria  108 

Turricula  laviua 191 

lavinoides  7 191,  227 

var,  limonensis  7 228 

taurina  8 229 

terry i 8 229 


Turris  albida  7... 62,  190,  194,  199, 


230 

var.  tellea 62 

bimoniatus  7, 7 

denticulata 6 

moniliatus 8 

nodoideus  / 5 

specus  1 6 

Turritella  acropora  134 

alabamiensis 25 

altilira  77 188,  321,  322 

var.  chiriquiensis  77. ..322 
var.  costaricensis  /7...323 

chipolana 135 

couradi 320 

exoleta 134,  188 

var.  limonensis  77 324 

gabbi 321 

gatunensis  77 320 

humerosa 25 

var.  limonensis 188 

mi  metes  77 321 

mortoni 25 

oreodoxa  77 324 

.satilla 135 

subgrundifera 135 

terebriformis 135 

tennesseensis 25 

tornata 3 23 

variegata  134 

yucatecana 134 

Typhis  alatus  7j 195,  304 

gabbi 186 

linguliferus,  var.  costarien- 
sis  13 304 

U 

Ultimus 1 12 

Umbonium  bairdi 158 

Urosalpinx  cinereus 97,  282 

floridana 98 

perrugatus 97 

tampseusis 97 
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Utriculus 48 

V 

Vaginella  chipolana 43 

Vaginula 58 

Venericardia  conradiana,  var. 

limonensis  2g 389 

scabricostata  J5...194,  200,  388 

terryi  J5  388 

wilcoxensis 23 

Venus  blandiana 413 

ebergenvii 200 

niaculata 406 

magnilica 412 

multicostata 41 1 

rugosa 412 

Vernietus  papulosns 317 

pulcher 200 

sculpturatus  318 

Vermicularia  nigricans 133 

spirata 132 

Vermiculus  spirata 132 

Veronicella  floridana 58 

Vitrinella  hemphilli ••^59 

interrupta 159 

mooreana 159 

multicarinata i6i 

Voluta  alfaroi  // 187,271 


dava 55 

dubia 81 

virescens 81 

Volutilithes  limopsis 25 

rugatus 25 

Volutella 80 

Volvaria 4^ 

Volvarina 80 

Volvula  cylindrica 190,  194,  199, 

206c 

Volvulella  micratracta 186 

W 

Williami  krebsi  58 

X 

Xancus  scolymus 284 

scopulus  283 

Xenopliora  agglutinans 146 

caribsea 136 

conchyliophora 145,  332 

Y 

Yoldia  bocasensis  j/ 348 

eborea 25 

Z 

Zizyphinus. 
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ADDENDA  ET  CORRIGENDA 


Noth. — All  page  references  are  to  the  Volume  and  not  the  separate 
Bulletins. 

Page 

47  For  RNIGICULA  read  RINGICULA. 

58  For  Siphonaria  lineolata  d’Orb.  (nrn:e  prectciipiecl } 
substitute  A.  ymvfraga  Stearns. 

75  For  Oliva  circinata  Marrat  substitute  O.  saya?ia  Ra- 

venal  (Cat.  ]).  19.  1834)  and  place  circinata  in 

synonymy. 

77  P'or  Margmella  apicmca  read  apicina. 

81  For  Scaphella  junoyiia  substitute  MacuJopepliim  junon- 
ium,  this  species  being  the  type  of  Maculopcphim 
Dali,  1906. 

loi  For  Epitomium  read  Epitonium . 

104  Janthina  communis  is  regarded  by  Johnson  (Nautilus, 
1922)  as  identical  with  J.  janthina.  Bartsch,  how- 
ever, considered  commiunis  and  f'ragilis  (equals 
ia7itJiina)  to  be  distinct  (Bull  V.  S.  N.  M.  1915). 
The  latter  opinion  is  followed  here. 

164  For  PetrotrocJiHS  read  Pcrotrochus. 

188  For  Chionc  Rmvelli  read  Chio7icRo7vlcei. 

206a  A.{i^r  A cteo7i  costar icensis,  n.  sp.  insert  PL  15,  fig.  15. 

275  For  Puses  miocos7uius  read  Eusus  miocos77ihis. 

306  After  Bursa  crassa,  for  PI.  15,  fig.  15  read  PI.  15  fig.  19. 

318  For  H.  B.  Lea  read  H.  C.  Lea. 

405  For  Gafrariuin  lhnone7isis  read  Gafrariu7u  Umo7it7isc. 
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